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VI DEO SURVEI LLANCE SYSTEM EMPLOYI NG VI DEO PRI M Tl VES
BACKGROUND OF THE | NVENTION Field of the Invention The
WO pwenvioon relates to a system for autonmatic vPARPUS2006/012556

~surveillance enploying video primtives. References
For the conveni ence of the reader, the references
referred to herein are listed below In the
specYEQSURY EHAANCESYSTEMEMBPLO YING MIDEQ BREMITIVES
respective references. The listed references are
i ncorporated herein by reference. The foll ow ng
ref erences descBAGKGROUND OF THE INSENTION: {1} A
EEB}@Q,ID‘I;AH!FUJWOSW and R S. Patil, "Mving Target
G assification from Real -Ti me Vi deo, "
Pr o?f'beniwrgﬁm odlateHok stoer&tonﬁhb vides Qitveilldhce dfSBying Rideo
{2} WE.L. Ginmson, et al., "Using Adaptive
pmﬁ’tbvf%l ng to Cassify and Moni tor Activities in a
Si te", CVPR pp. 22-29, June 1998. {3} AJ. Lipton, H

ujiiyoshi, R S. Patil, "Mving Target G assification
Re acking from Real -time Video." KIW pp 129- 136,

199For theldonVehierfek 8PMhe Adberthd ref&hde A% referMa\ﬂ) kgel%{ed below. In

Det ection and Event Recogniti on gorit
thespepification, thanmeppls itk bnavsets wﬁpytq@a:zctlvetrefefmbetso\mﬂ Gisted

refér@rtc%g %@mrﬂ?ﬁgd'ﬁepﬁ? Gﬂe?‘[ﬁrédcgg and tracking humans: {5}

A i pton, "Loca Ication of Optical Flowto
Analeﬂsfellw'ggdefven@adesmbﬂmww targvbdat@npﬂ | nt er nat i onal

{12%2’?* B FRHEndR X, Bk, o\s T8 TRFeton ang, g
Cl aAs1 ¢dtion om, RealEhimmet Vidgo, ) Bropéedi ebf i WACIMI8 Riincetbn,aNJ, 1998,
pp.?_ real -ti me i mage-sequence processing;" "I VC
2(1):36-41, January 1994. {7}. M Rossi and A
Boz{2d| W.E.L TGrmkom gt za,nt[Jsingm&épnge Trvkifgtol®adst £ and Monitor

1 8} CR Wen, A
Ac Vqé?ﬁ%aégghﬁ lbé?rz& une A# # A Pentland, "Pfinder:
Reaf3} tAﬂ:eLlpnoa,ci}I i Fugiyoshi, IRbE HatiITBMoblglg garg%t;@lﬁﬁEQatl@nga%ﬁ Tracking
paris
fro&%}eg];:m%% ﬁ@@ppﬁd gﬂ]t%r%grg by Active Linear
Canf@} dBJ.'Olsdnland 5‘(?;)31‘1415@:4659 O%Eﬂt@éctlég%ﬂ ﬁwﬂeg} Reognition
g)A Fors "Probabi listic Methods for
Alg&li'l{l?m 1;;? %Ela@era , pp. 159- 175 May 1997.
The following references descrlbe detecting and tracking humans:
{5} A.J. Lipton, “Local Application of Optical Flow to Analyse Rigid Versus Non-

Rigid Motion,” International Conference on Computer Vision Corfu, Greece, September 1999.

{6} F. Bartolini, V. Cappellini, and A. Mecocci, “Counting people getting in and out of
a bus by real-time image-sequence processing,” [IVC, 12(1):36-41, January 1994.

{7} M. Rossi and A. Bozzoli, “Tracking and counting moving people,” ICIP94, pp. 212-
216, 1994.

{8} C.R. Wren, A. Azarbayejani, T. Darrell, and A. Pentland, “Pfinder: Real-time
tracking of the human body,” Vismod, 1995.

{9} L. Khoudour, L. Duvieubourg, J.P. Deparis, “Real-Time Pedestrian Counting by
Active Linear Cameras,” JEI, 5(4):452-459, October 1996.
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43(1):45-68, June 2001. {11} M Isard and J.
MacCor m ck, "BraMBLe: A Bayesian Muiltiple-Blob

wae@eker9? | CCV. 2001. The foll ow ng referenceBCT/US2006/012556
descri be blob analysis: {12} D.M Gavrila, "The Visual
Anal ysi s of Human Movenent: A Survey,"” CVIU. .
73(1):82-98, January 1999. {13} N els Haering and
N ef B} oS Inffe, &.AaFarsytin, “Provnkilistic Methots f@dRinding People, \IJGE0

4 [ i es, Editor Mibarak Shah, 2001. The
3@8??2\%@&2% erences descri be bl ob anal ysis for

t r utMs, Mchasl and hdMpeinphizk, ‘BrdyBCel A Bagesiah Miil@ple-Blob Tracker,”

Fuj i yoshi, Duggins, Tsin, Tolliver, Enonoto,
IC&Qﬁlggsegawa "A System for Video Surveillance and

Mo nTlicofollovging YWbéibhdes describRelon inalysifechni cal Report

CMURL - TR 12, Rohot i | nstifu Car negi e Mel | on

i 129 Py SR 50 s Aptbipppbr e A Sy, CVIUL
73(Pp8i-bs, Jadvawi 1999.Tar get Cl assification and Tracking from

Real -tine Vjde 98 Dar Nov. 20-23, 1998. The

f ol hak- I‘E‘glsr}g‘%ﬁ‘%ﬂ’@é‘“@é oo Niigts Lo Viswalgvent Detection,” Video

Coiabitéleefied BaftorNearA Bhah [BogONt ours: {16} CR Wen, A
ejani, T. Darrell, and A P. Pentl and. ander

Azar ba
Re gfhﬂ*f/ Hewving pefarpicgs describecbloR analysBotyiruekseav, and peopled,
7 f
O R, LA e b R SR RS e
Haseagyree (1 Sty ptem:forf idgo Sarveillanee an@vﬂdn@rm@yt‘SAM FioalRepamn @echnical

p%?t"%‘ LR 08! S
Spatl}llg: errporog 127?&60% M\Q/tgrg{e é%ﬂ%t%vi B’%\/Eﬂty’ M‘ﬁ’a%oﬂ%
Mauils} Hapten,iFujipeshi, 3@3P83,9‘M(M&%]Targe1E}ashﬁcdﬁbnaMTrackmg from
£ cunmul ati ng
Reab@ﬁﬁ%?%dﬁ%ﬁﬁﬁvﬁ % | EEE Trans. Pattern
Andlhe folloting tefdrerick descr/ibés anﬁ?zmg)w singlé-peréSnlblobaat its2ddfdurs:

puth P R it &orsiE o4 P Byl P Reak Time

Traaomgmthbmaﬁ BedygtP&NE) vop wg Ipbc780la8 OYRNat el v,
e onal |deo sur.vei.l e systens produce such
pr [,’Iél, 3?18’%“% Thes d%fF“B*‘ét"&ﬂPE‘A? otigh of ﬁlOP%éltC&lﬂmg 3 gItiepbased
segiergatidns |n t he anaIyS|s of video surveillance data. A
negd,,exi s to r the anpount of video surveillance
d as{ins i\'l ?’sﬁng % y?‘h eLaneBange ipgtietemparelMetiandUndgrstanding
Usigg$yshticte®@oral Flow Curves,” Proc. IEEE CVPR Lahaina, Maui, Hawaii, pp. 303-309,
1991.
{18} L. Wixson, "Detecting Salient Motion by Accumulating Directionally Consistent
Flow", IEEE Trans. Pattern Anal. Mach. Intell., vol. 22, pp. 774-781, Aug, 2000.

Background of the Invention

~ Vidéo surveillance of public spaces has become exiremely widespread and accepted by
the general public. Unfortunately, conventional video surveillance systems produce such
prodigious volumes of data that an intractable problem results in the analysis of video

surveillance data.
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A need exists to filter video surveillance data to
identify desired portions of the video surveill ance

W@l 2008/108UMVARY OF THE | NVENTI ON An obj ect of tP€T/US2006/012556
invention is to reduce the anmount of video
surveill ance data so anal ysis of the video
surveil l ance data can be conducted. An object of the
i nvanteedexists to redice theemmonntiefvideo sure kil lhis detadabsalysis of the video

I dan red ions of the video surveillance
Smggﬁlkegéacgl cg)gng%e invention is to produce a rea
tim mbtaemtbaﬂﬁtir Oide@Suradill- OB Hdt& tok@é ity dé%ﬁe@%orﬁéhs%‘f%tvideo

S f%®n1V|deo surveillance data. An object of t
ULy is to integrate data from surveill ance

sensors other than video for inproved searching
capabilities. An object of the |nvent|on isto
integrate data fro )l iR YENTIOMNher t han

vi daf objett df W:W&ﬂo@@fedg@tﬁgér?&ﬂlt 8@@@&)‘ Juwehﬁﬁce B so analysis

i nvention includes an articl acture,

of the vislgel suryeillgnee data cambee eondusindar at us for vi deo
Surxg bi)]b&rb?ﬂle i \%ﬂtl@l{ its't& Fiffer QaTRANE ﬂ%rfc% rdﬁtgg? ﬁlﬁﬂlﬁefy desired portions

i nventi'on 1 nclu nmput er-rea
0f@9ﬁﬁk¢§ﬂh@“@@¢ﬂﬁare for a vi deo surveill ance system

co or oper.ati he Vi
S o b e BRI BRGERS FroiR o3 ke alifmiopieg ou S5 Sypgmatic
dﬂaﬁmnofalnknm&mmﬁmhamnanméwéhaalnventlon i ncl udes a

dabl e .nedi pris software for a )
i o oo T Bl e S e than video
ﬁnhnmoaube&shngcammﬁuwwd video primtives, and code

extract. ng. event . occurr ences from
50 SRR M58t offos s i3 B defden sopHl s peaaprs ptherban video
for imprevdd eventidettisheapabilagput er system incl uding a

co uter-Leada@Ie med| n1haV|ng software to operate a
tRYenfion mehudgs g 3e ‘i/\?ft“PF“Pf?émf%G atsthodh syytem, and an apparatus

ﬁw&ﬂﬁﬁﬁﬁhﬁ&n@é the i nvention includes a conputer

|g¥ ter-readable medi um havi ng software
SFUSOoLmpan Wfﬁﬁ fahe inpentier incidescacamputerr¢adable medium

conipiii‘éﬁl@tsbﬁi?are e vﬁfeb'sﬁﬂv@illgﬁcem ggh#flﬁa€£°& Igg%#lé?l\t[sefg} 6;%%gatmg

ncludes _a co ter-readable ne tware
the 8';5‘8? sireeillange, s l?asw\ona‘eé@rmmueesw th the

e
of V‘?‘ﬁté‘“?n[bv‘gﬁ'??‘g%@‘gfe A RGn ARG oo B B Sum
comprising sefsvare for avigdeo merveiliamce \?}E&ﬂenb)tomhesmgmdn Bcgnrents'lthu&cessmg
arcHiMISAded 'E)ﬁn‘ﬁ‘ﬁ\rbﬁ agﬁ l%(fe%?m@r[lg r g nt?a?{]%g 2t OCCIB'{einSeﬁ from accessed

i nventi on w | € appare escr
archivadgiideo primitivess enbodi ed

The system of the invention includes a computer system including a computer-readable

medium having software to operate a computer in accordance with the invention.
 The apparaus of the invention includes a computer including a computer-readable
medium having software to operate the computer in accordance with the invention.
The article of manufacture of the invention includes a computer-readable medium having

software to operate a computer in accordance with the invention.
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herein and as nodified in view of any variations which

w Il be apparent to those skilled in the art.
wedoend9dDNSs A "video" refers to notion picturPGT/US2006/012556
.represented in anal og and/or digital form Exanples of

vi deo include: television, novies, inmage sequences

froma video canera or other observer, and

conpereaverythe@benecad) eiCMgé advegfagesof the invehfiorare Tlluseitesand not

exﬁa‘agﬁrep&f Anés‘é 'ﬂLa?Ean' \gerdsl’a?/ heeigveqmltlfsili nf ltb\?s, ﬁﬂ%ﬁleépgng{hgi {)})j%ts and
admntﬂlgcﬁ ofﬂmmndmsn will bﬁnptph]eﬂiﬁom fh@kiﬂﬂ:ﬁptkl)@l libt@élﬁ ,Qoth & embodied
and j ec

h
heabfi o of g e BLIEY prtS Hatufori SR sl PEetsnefodhoss iited in the
artiror e conposites of actions of one or nore objects.
Exanpl es of an activity include: entering; exiting;
st oppi ng; noving; raising; |owering; grow ng; and
DeSfihitioiki Ng. A "location"” refers to a space where an
activity may occur. A |location can be, for exanple,
scefteYMeddstesyto |"?19&1§6 pisHusdepresentas Ilrte%lab)g apd/ordigitel ferse Examples
of VidéAhé10de: kéi@vllslt&ﬁ moRiek YAk e%eit%@& 2VidkSeantbrd &Io%kér pbserver,
space; an officeé; a ware ote roomn
and %’Hﬂ’\}‘ter'aeﬂ%‘ﬁﬁﬂn@ge gqBencesi ng; a casino; a bus station;
a 1§ &k et @k Ol dg p@ﬂlcﬁfaf ﬁ&%(or &P&%s%{;etea\mtf w1’th1réa812;lia b

an airpl ane;
| ocAn | &ﬁd”r\f@f@tﬁj‘e an aemwd emerestagaevxd@a |Examples oﬁarwhjiw)mclude a

pergagaageem@@ aﬁraﬁiﬂ'la'l qn@aghﬁﬁ;g ﬁug,ggthal a rectangul ar section

section of a video

i nafg@‘_‘acﬁwty’ e’e@rsttb oneedrems‘e tationsanddor ol’fé) oEmoMRjcepbsites of actions of
be. ref erenced

onERRIE b, BB eIV o B! g erns
raisingf kw\@rmg; gamymgmpdshink&gt hat is capable of accepting a

t. t t d ut
acchr BT R b BhSer ety Gy ch MhBianbe fo

examﬁ)ld; Mn@bﬂeésﬁlmge-B&eQUEMplesEia%hé‘-%aééﬁ l&aﬁ&ﬁﬁ&h&‘é a public
a general purpose conput

spat 5 fPES e TP o T A hosscs B e 1o & BURRLSE 5 loby of a

bulldir.lg; a CRIMPPA Bifs; staBiodyQ et ShtioANan ArpdHCs 1%}? AU Gltrair an airplane; and
anlnteratlvi\ﬁctelewsmn brid

a Shélb rﬁéfamqs Shammage- aflongpeludena VH’F@ rneﬁae; a/line in a video image; an
ared i@laBNdeS i@ Age; @Mtaﬂ@tﬂl&ﬂ £etlonQdfa $RBE irhdgt; S %gﬁ{g&le{l gectlon of a video
. _emulate a conputer and/or software. A co
IMag&ve a single processor or multi pI e processors, \Nhl ch

C amlﬂféeélﬁ’t REdr§toRAE 8t MBleVBRLR end h&n@l@ﬁw She efént may be

nputer also refers to t vvoor re conmpu

refe&"(’j‘ﬁ"?ﬁje‘ﬁ'ﬂb@sﬁeéb‘@taﬂ@iaﬁw andfpradimeor k for transni t ti ng or

r ec}?*c%h@gtef’ﬂgﬁfs%‘éﬁ}p{g DEhYRRRsk E@b?eomgél § 1r?% %sl}{uglaxred input,

exanpl e of such a cornputer 1ncl es a di !
processiag the strusipsedeinpyit aecopding togsésarjbedrriiles, mnd producihgresults of the

- prode@ii s Shiput. Examples of a computet inclide: a computer; a general purpose computer;

a supercomputer; a mainframe; a super mini-computer; a mini-computer; a workstation; a micro-
computer; a server; an interactive television; a hybrid combination of a computer and an
interactive television; and application-specific hardware to emulate a computer and/or software.

A computer can have a single processor or multiple processors, which can operate in parallel

4



10

15

20

25

30

i nked by a network. A "conputer-readabl e nmedi unf
refers to any storage device used for storing data
w@aecwedsiobt e by a conputer. Exanples of a PCT/US2006/012556
conput er -r eadabl e nedi um i nclude: a magnetic hard
di sk; a floppy disk; an optical disk, such as a CD-ROM
and a DVD;, a nmagnetic tape; a nenory chip; and a
and/errnot isy paraliel Aserdpter alsarrefprsdo tvymdnenem eadplitre connected together via a
h Lo transm
net oAk syl B reBefily For A5 Enet R hoamaiieT iAn extpl of such
comBuértincludes aldsfrdmsadtcompntessysﬂebﬁﬁr pﬂdh@ﬁng ﬂlf&ﬂﬁfléﬂ ¥ia @omputers
lmlge%r% é‘/ anrrpl es of software include: software; code
‘nstructions; conputer prograns; and
pr ogre adimp.derl-re@able RS diuGBOTRBRESRD afty StbABY ddvRleQ5& foPstéring data
;/ibg havi n conput e where the cog)uter conprises
accSTITLA AR e EETEP IRl A e ahle Beinmaicdadena magnetc hard
diskRefldpp$ diskanCpIPI URK, suth as EEDROM ahéh BVD: ta%%n@ﬁlﬁgg emory
of conputers and associ ated devices that "are conne &t
°hlwn96r?ﬁ‘iﬁﬁ¥ vaye used fogarry pemputer-raadableilsctonio dash,\such as those used in

trafReHitBE SiH reé‘é?ﬂﬁf@ SRS irS éé@&sﬁg ofle Or tenporary
connections such as t ose na rough t el ephone or

ot heeftwaweiafers i preseribedales t@mm aeonyfutex. Beampledof software
mcluﬁé"lsHﬁﬁare%df gﬁ‘[eﬂﬁt mstﬁiéﬁ %éﬁ%ﬁgg%nqﬁa%deprggrggmed logic.

i ntranet at ea
netAdecmpuigasystensiufess to (arsbstcmhanmg atommtiekpwhese the GoMp@er

I an BR| DESCRI PTI OF THE
corisb } atoler 280 e B Aoyl Sy g o
gr eaf‘eatworkt mfd:rs hya mmybeobf dohqm&rsaaudrag@mawh dedcdshiat 8RMBnnected

o G FBOES ATRRE gl e o e o
temgynstyeummictlbmrl]mmmgcbslemade H’ir@lgheelaphohé aﬁdtﬁéitcfSﬁnﬁnfchﬁBH links.
jagram for .t i deo survei]lance system of the
Excfe o Mok ops Tnde: 3% e, ik e Tt e gl area
net\tnak KLAN);taheidy ard@ fet& ik W AR B6®a Sotbifdfon oF BeHvEkE, such as an
tel h}atrates ta flow di agram for operating the video
integrg D ITR0EL sy st em Figure 5 illustrates a fl w
di agram for extracting video primtives for the video
surveil |l ance sytem Figure 6 illustrates a flow
di agram for t akPREEEDESERIETIONORTHERRAWINGS | | ance

SY Bn€tdinkeinWr ﬂwﬁnﬁnﬁbﬁ are 3k ASinéH 1§1 | g?é@lte‘f‘ ggtglg gfbvgf F)Ii‘ the drawmgs,

sem -automatic calibration of the vid
whegs e &Wﬁe&ﬁﬁ“@e Bumerpls seferp the same festurels. agr am f or

autpagd i Qlu@t?dtéstydﬁéd A8 BF the Dey 56169 léﬁ'téé \éﬁ't%njn ?ﬁ;}ﬁee jnvention.

syst em Figure | ustrates an ad
di s fllyﬁtrqt%ea faveidiagram forshe Videw eiresjibnensysfent dfehe invention.

Figure 3 illustrates a flow diagram for tasking the video surveillance system.

Figure 4 illustrates a flow diagram for operating the video surveillance system.

Figure'5 illustrates a flow didgram for extracting video 'pfimiti\'/;éé for the video™
surveillance system.

Figure 6 illustrates a flow diagram for taking action with the video surveillance system.

Figure 7 illustrates a flow diagram for semi-automatic calibration of the video

surveillance system.
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invention. Figures 10-15 illustrate exanples of the

vi deo surveillance system of the invention applied to
WORI6IeT99Tg a grocery store. Figure 1l6a shows BCT/US2006/012556

di agram of a vi deo anal ysis subsystem accordi ng to an

enbodi nent of the invention. Figure 16b shows the flow

di agram of the event occurrence detection and response

subBigune Srillustretss diflay diagraam foz attoniatiecalibmtion bfthe nided furasillance
Sysfé'ﬂgure 17 shows exenpl ary database queries. Figure 18

shows three exenplary activity detectors according to

var Figurs 9¢ltimtrafesremadiditivhal flvav dingremtfbiohe vides Qevdilgice system of the
inv&,@i wire crossings (Figure 18a), loitering (Figure

p) "and theft (Figure 18c). Figure 19 shows an

actFigurey 1 B3 Rlustedte eNagiples A€ e illed Survélllaide SySRRtl bR tnv&tion

t].hﬁ? inve{étf.i on. F{%rglure 20 shows an exenpl ary query
APRYET YETOrDE # $TO8B §f%r s and Bool ean operators with
nodFifure6a shdG4 QT Hagdré 81 GRS SHalBR sulkl st Sccording to an
nyenti gn. Figures 2la and 21b show an exen‘pfary uery
em "ﬁ@“tﬁgﬂ’?i"ﬁie’é“qnevel s of conbinators, activity

det@gire16b sRWA R RREAihYad bE tHe@Fent %b&%ﬁceﬁ%}eﬁﬁ&%d%&?onse

exenpl ary configuration of a video surveillance system
subgystet ¥fcprgingdo amenabasimentehthe gfventian. | nventi on. Figure 23

sh éﬁﬁmly [guration of a video

su%%rlél:ﬂg%}%bgsseﬁstem ?g%g%g:a%&gb an enbodi nent of the

i nVagire dh .ShOIWISgé' peexzmplanoawtivily detbors accerdigtowarious embodiments of

aRBidgu s . ' rvej nce syste cor di .
the GRS AR oftvif o158 AT b WO B 30581 50 el Prigure
18chet work that may be used in exenplary configurations
of i f..the invention. TAI LED DESCRI PT1 ON .
O TR B4 R B vk St bt e 0, e 1ot of he invention.
sysﬁigufm 20 shobve 311 Bmlﬂdl'i’ q;xérﬁ ufing ad‘lﬁﬁﬂf/ H&edttrg alf’ﬁ% B&$iédnl BPBrators with
. or_.ex e r esearch or security
mo%ﬁér%oag%osfqmq‘ ﬁ’e 1 Og‘rx'i??e&gﬁt[ﬁ%‘_nﬁe’ﬁ‘é?ﬂi cated video
surfigirdsi2dn amd 2 Ibshew laf bxdiplaty Gherp usiR@mAtPW 1bvels of combinators,
actislw%e' Iagccgprco onents, or the system can be
BPELTEITY “ROPERIBIUAE"Svi deo surveil I ance equi pnent
t haigups Z0shioas ks ex@lrdpldr ConFighitBon dBNEEeo SuFlRMah &8 Stem tB&rding to
S sé.em I S lc]:agabl,e of analyzing video data fromlive
anegéﬂ iment ofthe INYERPRCor ded nedi a. The systemis capabl e

Of FRiuRCI3ShioNg andliter ¢xéhfarsl 8bii¥igumhtibR 8t 4 $illiPsur@findd Q5i-RI

t he extract S‘d vi deo . )
according to an embodiment of the invention.

Figure 24 shows another exemplary configuration of a video surveillance system
according to an embodiment of the invention.
Figure 25 shows a network that may be used in exemplary configurations of

embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The automatic video surveillance system of the invention is for monitoring a location for,
for example, market research or security purposes. The system can be a dedicated video

surveillance installation with purpose-built surveillance components, or the system can be a
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primtives to allow very high speed forensic event
detection |ater. The system can have a prescri bed
WO e®panme7t o t he anal ysis, such as record dat aPCT/US2006/012556
activate an al arm nechani sm or activate another
sensor system The systemis al so capabl e of
integrating with other surveillance system conponents.
retﬂiﬁétmstmgrviﬂays%xlﬂmxeﬂeqlnpmnnoﬂxaqaggybacr]ks effhPsugveillance video
or_ nar earch, reports that ca )
feep T is SPAThe 80k “Heb B8R Gpruye spupatos foargcordsd media.
Thamystbm is 0fipablRai pheeRing IRWi@sb datdif valtim8, dndlsRiiag tHe\eRtracted video
web- based interface, K or other reporting mechanism An
P"%‘BE/F%P oy Jery, e*B%h weed t?eir@tnﬁlc (FHSAIE ARFRSHION dateThi Libe gystanpcan have a

preSébed Eddpdride tdtﬂ@arﬁﬂ}%fsemcﬁ ¥s #86rd Qatﬁvé?':ﬁ{/atéj hﬁﬂﬁﬁﬂn@%ﬂfsﬁ or
Event discrimnators are identif with one or nore
actiyBieRRIEer SO /st chie sy signds Wanﬁ%w l@iﬂglmlltﬁe\(ﬁlth other surveillance
sysRind c‘Bn&ﬂoﬁ@rﬁQ Thé Oﬂ;ﬂeﬁh b} Be £938 tPprolie SroP Blal u‘l';a L‘ecﬁrqf}tdr Harket
attri butes, / or one or nore Optlona
resgaraly pRrisabAt e tableraprasording to ematdsrof em npeatafn and, @ran option, can

be @%&B{ed%&gﬂ eiﬁ' 1Hl@¥a9ﬁye(\%ﬂ ll}a(iéjd f?igrilg%f Bte(gthc%ﬁ%pq?t; elﬁnr'ger%g%mgn

.-.

his exa
t el Ar ppermg:hls peivubé amb nﬁmmam :ﬂmgbrhty inzonfiguring thetsgstém dp dsing

" . " t .
eveq Beilichd, Pleck et BNRoRars ol A pr maresbisets yhose
desorigsioas ane dased oh iden primétives)nubexwithierd @@ snordbjttvanighatia attributes,

ideo surveil.l ance syst f the invention draws, K o
andlr OB it SolinBl RSt W e 4n BRelaseap e an cven
dlsdmmaaml; (clled ai "lbi«eﬂﬁg"\e@emmiﬂﬁs &UipPR) 43 FPeRFYSHRINNAS “automatic

seve uni g f.eat (| t hat are not .
teli§piebReT PG Le B Mo rRdg 0 “Galho<a 000 AR o 6:00 am,
Evﬁltl diﬁﬁlduhﬂﬁfseaxs Né&cﬁﬁlﬁndd&ﬁtﬂ A6 fed/BbIIHRDperhtoYd t8 98 m more complex

iymagery as the primary commodity of |nFormat|on
Ui} er change. The system of the invention uses video

pr i AltHouptethe dfdeb BRvEI1ATEB 5Ystén® SRS inlv¥ntith dPaws on well-known computer
esentative video inagery being used as col |l ateral

r
VlSl@K‘/P BHaues fropmghe publis domaing the inveytiigtvidsa sumypillancesyssem has several
uni§iRl dnd hatel thalif@ KA |a}eynot &ﬁf@nﬂf‘%aﬁgﬁé | p&! CIXXITI 18 current. video
automatically) and thereafter automatica ?y can i nter
sur\gillpaer sygtems upa lage wpl@mev pirddeoi imagpsy gs th prmgsysommoadity of
1nfcer5ﬁJiﬁﬁte§:ﬂ§A§éz §hé Eﬁﬂrpéﬁhf%’ 1n%r{ﬁ8§ ﬁie@ @1d%b gﬁﬁ)ntgeg AT primary
need I ng to reprOCGSS co
comgpedity 3y lﬂigemp@mampsvlgieqdme@s beujg vied@o poltateealsyslbm Theisystem of
the ?@Exgt%rpaﬁ 5‘1&&%&;&%&%&%@@%&6‘? %ut&ﬂat?craﬁ% of guto%etécsall}')haéld
thergafier yepmatiqell carcinfer Midee ptmpmva fr@y stdemmé@aty (Ihe sys‘tem can further

anagrkg@g\élgﬁérl A l{ij){:%égezle ‘?1?936 vﬁ h%g g)l r%;?rg%fﬁ gtslé/ 61(1&@%60 By

analyhiag pregiously ptogedsedviden thersgsmn naEpesfmhﬁ yxﬁérememﬂ§51§ beded on
the detecti ons.

. I [l u
T TR I 0 R R TR -

systhma potentl al enbodi ment, the video may be stored or
not

smtt V\/nen acfivity is detected
TR I P bl oo Sorg cqobmens o
the ﬁﬂed. FEhisSik OécatlseGhe &\feﬁftﬁel’echbrﬁﬂld\tbs?ﬁﬁ’se subsystem uses the video only to

illustrate the detections. Consequently, video may be stored or transmitted at a lower quality. In
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may be dependent on whether activity is detected:
video can be stored or transmtted at higher quality
wQ@ boogher9ot rame-rat e and/ or bit-rate) when actiRCT/YS2086/012556
detected and at |ower quality at other tines. In
anot her exenpl ary enbodi nent, the video storage and
dat abase may be handl ed separately, e.g., by a di gltal

a potegiial cbedimgat the midep masifhe stored oy fraesmittrdaméewhengctivity is detected,

| t
o SR L PG s v
may be vlaiehdtam om whethereawti(itris detegah eies canrtersenéd ontRyisthigted it higher

ool p DS PR Y ARl v B RS e BU PR ety ot ot
tlnﬂevlncaabthelrexbmpra@/ embodthet, e v gersedthgeday u@tabawﬁlay B&hahdled

di ?I,t al %’P’ éigglﬁgglgf’%@?“gﬁ%%)g?g?f%‘g %\ﬁéﬁvsg%\é?ubgyrstem may just

contiofl ﬁzﬁetﬁérrcﬁ&m‘;’ glorfetl @A Whk whe\ua Kty ClRRndifer Bbelmtcad thWidede
uality videq (high bit-rate or

tem
surh e pysteo] (on GmPesehiy isEs oAt cnRRoqepsia Aica surlpas general
purpbsEgRodeeonIIIP, ﬁl'iﬂr&co%@l[br BLSTCY FPG & SorWUthek Hé\)‘f?éez Bh b&Hr&a video

detected. In this enbodi nent, pr|n1t|ves
mapagementidsuice sich aap Higialgudeosamersanetwerk yidsa dersert DVRaomNetwork

t |
bVlCEE @Sé?(gger I(png f%ng %ﬁaﬂ%@g{ 6%}]d§8t fgéagr[éﬁ?{oﬂpmz H&ﬁ&{ R Be Rlodulated
Y

méﬂrtfan ﬁéglwahtx vden (highdét-ratglor fraperge)seedppy be 'aansnmed through
an flﬂﬁ?él'égﬂt\%ﬁ Sﬁ‘l'y g?ieh %&f%t&{s 3¢ fﬁ%e%s? e dg e%gé (fn 312 \élsmenlt1 primitives

configuration
fromy dmtolig¢ricenenablesdevises caBIbo bload@it viep nﬁwerktte nmltiMct1v1ty inference
This ca

orpRERARARERY AL el O o povie ot

or “exa
purp@ptappl@atndnsahromlradeogm\almbd@rmeg;h@l or decoding of a

di ideo s 222 re ese a hard
o) Skt 2 W8GR ohl CtRuralb R ST RR GRS o e Aot Shuyetlance
systeon:. Bénick Bahmpresgmst zemw((;mcdﬁ@r&w@ Giglml&zﬁt&b)(@uﬁ ThisWaR BL‘ obtained,
cti Vi i nference

nd
for fibal PRSP e I8 e B o anmiBE Vi vl ot decogion ofs digital
vidersigmae m&dkn!g2 SapBdsents § harawlre 2Bdbim AosindaRe ﬁﬁhﬁ@gﬁfxonents of the

t,.Cco resse faw digital video for
VIdéﬂ 5&@"85 eggﬁﬁew3vlgpo }@g l—rpdocg?{gS a\*a4 petiyity inference — block
2269.CII’liB ﬂm&ﬁl@lafbrpléﬁﬂﬂxﬁ ﬂiﬁay(o&ﬁ’t&ﬁ ot Efponits Fioh aYBESFeratME5#em (block

H. 264 vel e or any her); a storage
223 paofdarieasRden bbo\é\g 2%%;'“108@1#&%%{% digitad vidse for Sidem stegaming or

stor!igeﬂﬁﬂ}g a6 BVHiIABIE @6mpeSiesh scﬁén?cr (tIPEG ASPRG, M@f BEGY SFPEGAY,

this stora&e devi ce may be, for exanple,

H. 2% 204 g\{@ve]g o rathenArstomse meakagism (hloek aﬂ)[fmypamtammg data
suclPhd\Bdeos &&ﬁ?&%ed‘ﬁgédj Hilert&: riﬁid vid By GAL t'h&%fo:z%@ég\;la? may be, for

(bl ock 22 , for exa e, pac e an
exar@pl@ ¢ hardrdiglet on-togrd R4 embeari BhASHenenmmmNMm stel‘agdmedlum and

a conthiMiGliodsh R ?gzlﬁ%@gm)o\:vﬂﬁg%ﬁlp ?ﬁé . &gmg %{ckc%‘t ean qlgltlze data for

components Te ion
trangrpiggien ensd @ sommunicatemnwbarael (blosk 229). conmuni ¢ at i ons

h I 2 h
g e b8 oBRP At ooBlRE S eind B3 Fmfludaft nigtogps prgtter
nodesi af @ane@mrlvm whichhemmuriesionsRihaie] 2®corsdeaBloak 2210ahbws a rule
man"ég ﬁ% ggg\g{ncﬂ % apulsea 151%%? Jgrr Jrgau%g (\j/lde u?'\r/glﬁantcg ru esulglock 2211
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device (such as DVR, NVR, or PC) for storing alerts,

primtives, and video for further after-thefact
w@e@eas®dPNg. Conponents on the hardware pl atforor/(btooesi2556

222) may be inplenmented on any processing hardware

(general purpose processor, mcrocontroller, DSP,

ASI C, FPGA, or other processing device) on any video
shopegan alest comfﬂﬁ:@s displgyingalentseandgenoeis to aleser. Elock 22h2 simva a storage

V! |P v o
devlisGRNBIRIE 1yt 8 PE) to e ABRE bt s SpeS PR B atr-th-
fact/prdesssingcor der (N\/R) PC, |aptop, or other device.

Theearean rof rent si bl.e,nodes o
o bt Sitnfnd of HEREvRts ledor i BIot PO Riag b iflagentsg on any
proegssihg haideaR(@gealPRfode rdcoalr, hiiérosd@oildrl DSE, V@STCSFP(V)K! €4} other
hose ,event s occ, alerts aretransmtted Vi a
PrORSSTIE APYISE PB ATLYIATHH 2Pt PRERSSIBBCH MR Eamea) deine suftias apvideo
canwa@tdigem vigéoameétad BOvilldo datmeR@IPEdSd REvet, Qﬁ’glﬁél A8% H&HIGDVR),

it is anal %m ng the video data. Wien events
netwemdeoawr deg (NYR): Plalaptops arothey fleyiqen Ehere praaimumber of different
pos§1bﬁrlﬁ‘@des 6%&%03?09)&15!:& rggy%&?f node, video encoding
and stream ng is nodul at y the content analysis and
actinene {pofe e syplem is pagramnied telook farspeeifid avienty. \Mhmstb@ﬂe events

OCC(IP 91eﬂ§ hl@t{?h“ﬁ%ﬁeﬂlg tli%%bﬂlgnugﬁ?f%naéhgﬁr)eﬂ &bno%k\r%g)etg E)h%l: %'s%ms

resol uti o
st rlean@tber mplenvidesie stesatied from thcswpece@rrw while iitris nna\l/yzmg the video

daté? r\ﬁhe%ﬁee%}gs Pxe LRKE ﬁ% ’tramnggg vig H’l 8m¥rmﬂ1é: ﬁtwé)\fznmr?l @;00@29).

reso r eane
i ntle ma@heran@ededwodne@ﬂnmg/aIﬂhaemagl is moduinted yehe somteyit analysis and

i ~rate te,. resolutipon vi
st heeHRe When Blrk 8 vt 8t B SRS oo g eipano video
(or lo&v @iatityebiit-rate, fameaste remiudion) io beige stﬁk%ﬂigﬂ EWhdH 06l adidvily. is present
i tal_video

St.or ed i.st of. di
origss BBt eSOl Bttt P 15, e video s
streamnéd) Wittshie®énts a'ﬂiﬂteﬁkﬂw@ﬁbtébtddﬂg tEd@leht iffeFeaYe, b1 Righquality, bit-rate,
ol l.ed b presence of primtives or alerts.

%@i?rfeﬁ%ll‘téona‘ix%eodﬁgﬁaw es and alerts, higher quality,

bi tIn badteer niddaBEopedition, ihRERAtIYNI iOforéd ﬂﬂﬁe Hﬁ-lﬁoaﬁ@ stota@E 8&vice (block

ure 23 shows, anof her configuration of an
227F r?’g‘r WRY ensist ofdigatal yidea,(rawy pr campressrdd videomeimitives.cderts, or

othat JfofnetioR. SEHR sfored Vided qublItg %ﬁpfaﬁ% %€ @amtfyllgél Bf‘J[he }fc@&ﬁe of primitives
I nput. This can_be obtained, for exanple

or aéﬁ‘i'éi When thergiaps Rrigpitives gnd plerts higher quakity oljt-tatey 8emg raj@ agsolytion

vidédbargyenehr&f. @ digital video signal. Block 232
represents a hardware pl atform housing the" analysis

c ot shews apptheyicendigumtion ef 41 implamentation of thovideksurveillance
systgl§5ﬁ}ocla_ b 113 5@6@ aTaW Iglﬁ{ct)ﬁl px‘&é@ﬁ}’dl 19an tvf?l%@ ?@fnh %EIS 5%"36 obtained,

corrponents SUC as a yst em
for gxample. gt enalqgaﬂomtanmyurq ¢fzan audnpvdstssagnaﬂ andedodjng aﬂa digital

videbls %‘ﬂ?lag Ck YR re§én'i§eaaiﬁ'r&ﬂar9 la?ér%@@%gmg e WY component of the”

€ conpression sc
v1deo surveillance system (block 235). The hardware platform may contain other components

such as an operating system (block 233); a video encoder (block 234) that compresses raw
digital video for video streaming or storage using any available compression scheme (JPEG,
MIPEG, MPEG1, MPEG2, MPEG4, H.263, H.264, Wavelet, or any other); a storage
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MIPEG MPEA, MPER, MPEG4, H. 263, H. 264, Wavel et, or
any other); a storagenechani sm (bl ock 236) for
worahoatiadont ng data such as video, conpressed vi BEDUS2006/012556
alerts, and video primtives - this storage device nay
be, for exanple, a hard-disk, on-board RAM on-board
FLASH nenory, or other storage nedium and a
megianismr(bloak 236) $orl naaimtrinirigl datalsuddas)videopdoniprgssed video, alerts, and video

K /qr digiti ta f
prif R s REFEThEE w2 Bnlor Plbleo Pt sher-rosrtR M, sapoard
FLA&H&MO@Wdthﬁ%ragﬁméd‘iﬁnj dhﬁ%&bitn@ﬁgfizaﬁkyﬂ@k é qsllcﬁmm)%ﬁat may,

onen oC

t he ct| erence c
for EYHTS BrekateabloE H GRS (i oG SHSURTLNe: p BpBiiA gy channel
(blcﬁ:ﬁ 12B8)Y; 16 thelethbadiiRhvéTithe tPentidh %vﬁlqmgﬁkecﬁ %Qc&ﬂﬁqm}ence

238 connects. There may al so be ot her soffwar

COnyOREE ARIATks23 dis ahoTe A weprpigthatdwereomppagnt Ehiosks 239) connected to a
netR6rRe6 wARH 8mRfunichMon ASiNePII8 Joﬁlillﬁ%fsk 239). Block 2310

shows a rul e managenent t ool Ich is a user
i ntlherednay alegybectlees sofiware teteponents m@ldiﬂgama:empwﬂaemal Bhtbarins at

oth&dodes of Iﬂﬁé’ﬁet@@rk%l%&lg%@? rﬁlg%@ epxlu%ylj? %gnlée%éé)sl gvgngch isa

reports to a user OMB a s
user ifterfaeeoigr eregingpyidesiseratillgnde odles. Bdook231hshosane alaa fconvalecfor

f |
T N W T
physicalbyrlosategimmtthe @ptei homdwad ]ﬂktformc(lsuod‘l ashahd dﬂcpfémse disR Vit
FLAS t
o5 CHATS SN i S0 A
storageﬂievute ok ,as RAM balt ASE RIAWR or DMREr storag®ddvite) &trﬁéﬁﬂﬁ separate

s o BB e L 5 e St o i

( g&oatpahent brihe Rar w6 HH0m (B1dkI228AAY B infplemedrd on any
| C or an¥ ot her processing platf 085\)1’ on ané
Procs TP e P EES FH§5506 T FRF BN DS jor any
othe® prodessing @&ti@ﬂ?ﬁ{) ny &iddb tcé}itur\*!' [6QRsGRITF ﬁanéggméldt qgﬂc%ch asa

canera, . IP.v server igital video recorder

Vldeﬁé}?%liakdlgllta& ggle? campsrydP V@Rg/pé}merpéP v;dgggquer, digitad videe recorder
(D Vm\/ﬂeﬁ@ork Q@l@@ ?H%SHEIS(I\WR)t be, lQﬂSﬂf QP ihbAddie! r@on@oﬁéfft? 6d"he back-

E be i npl enent ed on any proce
end

%fFlWWS rpéatlioga @P‘&‘I 238umay Beinglenaenieson anfprocessing ﬂlandWIaer(general
purpgest profe3seh, mi&%cghtrd?fer @@P PEEST ASRY bESY oRl: & Ace) on any processing

pr ocess|,ng devi ce stich as PC. Taptop, sIng
deVlS‘b?ﬂﬁb 2 PC, Ianwp, siugir-bogidRempyter, VR, NER woddo server, eetyork router,

8 S8 e 5 AR08 0k s

here are a nu it
modé!p@frmtaawfomhlsmnﬁgmnm gur ati on. In one node, the

S vi.ce (or an .

ot e o0 TR Pt B R e o e e
conrfeeted tnthe bickeend dexvited to bhle far spﬁcefrctevanal’rms contem dndlyslshh&ﬁire
ooy B SR B 2 e
trandnatt(bdtemlmb hacbemsmcagsmg plaffmﬁmb(dak Q%99 Men{ﬂfﬂﬁ?ﬁ&&ﬂéc}ule (block

rence eterm nes i he rul es

231 B8R ERE R el bR il b nrrer 16 gk i ipeyed onan
alertdbmspleislock D31236r stored in a storage device (block 2313) for later analysis.
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alert console (block 2312) or stored in a storage
devi ce (bl ock 2313) for later analysis.|ln another
woreee/10%d™deo primtives and video can be stor eBCT/NSA06/012556
storage device on the back-end platform (2313) for
| ater analysis. In another node, stored video quality,
bit-rate, frane rate, resolution can be nodul ated by
al erlngnoth¥rewodehrdden primitivesahé video windeGtorahinA&tosigedefic@én the
j P! bit-rate,. frame rate, resolution. In
bag%o[ﬁé?ﬂ%@é%%%QPﬁé%mﬁWWX$%ives can be stored on the
?/i ?émam»ﬂmc ende, m@reﬂafc:]eoe;uélhy,aﬁﬁaafﬁamaraﬁa, %za,&lu%’fl?aanfb@rmodulated
ery,an si.s via the co ni cation channel. In
bygﬁegf'h‘gﬁerﬁ%rg Is gnglert, yidep £ap Bsrstqregbat hisherauality bittrasn fiame rate,
resolutien. processi ng device (in block 236 in bl ock 232)
may . be dul ated by the presence of primtives. Wen
t hefteAngiier gpde,videq Bmtivresands sioradianghe wderoprpesssingdevidedblock
236]iA16dky232Pfok tdtedaRalydid ﬁﬁ'ﬁlerc%ﬁrun{cml cibdep of the
er

stored video can be increased. In anot nmode, video
canlnfvother Badgs therquality phithe vidge storsd oo desiddeoiracessies device (in block

r ' petwork, via . ..

256 ARE ) bd BRSSO 0 NG, IR e i

(Whpnspmethingdnhappening)ihequetitybit-tates freme rateresahaion sF the stored video

cal RAHEs6£39) - When there are no primtives (nothing is

hapg‘lenl ng), no (or low quality, bit-rate, frane rate,

r eslylappthemmode, dideo ¢an be tstrezamed drom/the Rided processér vadthk ¥hdoder (234)
esol ution video

' : [ bit-rate, fr at e,
o (?g&tsa tg ?%%@éﬁet %erﬁwcgiﬁ’o‘flﬁ %?‘"‘H%%a%gg Pﬁ@ﬁﬁ@é% i deo quality,
bi t Inraaotber thodemeidecdualityrdas ¢ biotglited By'the %oﬂ&ﬁ%hﬁ?ﬁﬂmb&ule (235).
When .t he back end even

t resence of alerts., EVE
Wi AR B Rnlive it Borabelcrallt bochabeora, fame e,
resoIntien) eleo isi strearnet. Hehe tiresik BBty HigheP FRARBE bitQath Yanid HRO
(ﬂrtoces [ ng tc:orrpgnent (bl ock 232) requesting video (or
TS eI QUEFTPY i t -rate, frame rate, resolution
Vi deahothdifisde] fiesméee ii, BifFad, Juff
0 el diteSm tl@);cfua 1? 213%% ‘gﬁgie rét@,‘?es\é_lu‘?l%{? can be

?ﬁﬂg&gsgll on conmp rlent ocC .communi cat1 on
moguigiad oY e Beerenss o4 aleri W igdadomdreaent inferengscnestulecalrickh 3311)
detqety AERER oF intdrébt, a1th RETd IREBI drBmeadd id dt}ie Olded %%F%g&g sopaponent

Sk%ﬁd on boar,of the video processing device
(blqck 283)gequesting)videg onfuchen auality bitrrass, frams ratearssaionoideo). When this

WISk kdeeivid @ik AL lih QKo icati
= [ é fere ?11(‘:] e nodul gq% E{Pgeg%é&z 31 1;‘3{3 ﬁﬂ%ﬁ(?%gﬁdec\éﬁgﬁumcatmn layer
(blagk d3Bsanehangs enmprossion and stisaminggadmatenessage vi a t he
CONKYHY i : he, vi deo . .
proces st%?%?g? (t'j}{\i\:/arh?lgm? lgf glgioosgggé?%oaitr&r@% & gdg & Pfqgessing device (block
236 g Blork 332) g bemedulatéd byrthe praseace %fmtsu%agar?éleﬁ h@eﬂérd@ﬁby the
t; ' K e devijce Fi gur e
eVl b Mod e bk 387 B e VB e TcatPe riorecany h af e
mespigg ytagh® gomiynieation cleninelgblock 238) to the video processor hardware (block

storage device (238).
Figure 24 shows an extension of the configuration described in F igure 23. By separating
the functionality of video content analysis and back end activity inference, it is possible to

enable a multi-purpose intelligent video surveillance system through the process of late
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the functionality of video content analysis and back

end activity inference, it is possible to enable a
wWorobi1eaT pose intelligent video surveill ance BgEUSIMG/012556

t hrough the process of | ateapplication binding. A

singl e network of intelligence-enabled caneras can

broadcast a Si'&? e streamof video primtives to
ap@@gmndmdmméksx einetypiki of dnttélbgence-pnabiledicemenat canctrosicast a single

strc.?%tﬂ;hl it l?ﬁ?’lll.l t(‘ %harg Tbgcﬁgs St Péé%i nsai gfeg%g %gscc?gag grgamzatlon

(at differqmt phusical/lecaatbns) aml achidva mﬂstlplmflmctimk I'KHis i@ podsible because the

hi n Qi n scepe and is . ngt tied to )
Pfll%}/tg/gl fam goﬁxgqlﬁls lg{o ?.pograbg@ "’&ggﬁlﬁl og iRy fs;segng anqti j§ not tied to
speElfgupfilcﬁttéiorpﬁeisaTliﬁethpB degicR lin Eipire 20 DeR4Ths Bdtrethi} environment
strati

but o iR ol e Pengid hasmora i Pl EAbledo e o Araligation areas and
anypdtli@&un&bﬂlﬁﬁie'ﬂnﬁﬂ@ﬁalfc?u Bk 22 R khdws. an%t@l‘ﬁﬁer%@-%n?d%tv@&k of one or

i nt.el li gence-enpabl ed network of one or nore vid
mo £amgra piitging fpgility) or grogsmuyltiple Sagilitigs.The centent analysrs

comRsaktiok b&ﬁponyi‘l@ nfa§ %s?cféton%gﬁéc\é%r% deVitk ﬂ'gﬁféttheoJameras .2 video

con‘ponent S resid rocessi n evi ce | nsi
Seryehs ‘%%Fﬁ’é?réﬁoutﬁﬁ, ap [D¥Rs, o8 Sson P@s, vataptops or anyt athes video

probdéEig d&ﬂcé\&@%cteﬂ% B hetwidk. g?c% 9{3% e Ve Pélnagjsﬂg \@/H%I)r?eﬁtgss eams

processin evli ce connecte e ne
of Rsmitléqﬁtareabraac&m yiastangod oetworksde adivity inférepreimodules eﬂ baxrk&:nd

propé'sgﬁ? gﬁi&gﬁ %2;%{5() gﬁ%ﬁ @ﬁé \é%!lg ﬁl(f b?en?%tgés\é%tiyf?ag erent purposes

The ek eidgro¢assqusupay beainlcpmgitefsckptaps, MNURG,dleﬁer routers,

hangﬁéclé 8%@%% (ﬁz'%ﬁgsoéaérs : a‘é@&f nd él%lag E?S(VSI(?C% Lﬁ)lgr%ivantage to this
decbramditmiod ickbati thers no{qdhmﬁ%a, cepagept&essﬂi@‘l@bhaﬁlo@ thatust be

TN I NN N W

) thm:«me pat mn&pgﬂnizﬁﬁ(tn @A pbifgin 4uSity Meretice 9h AlPRHatlaR fiGed locally

th tor all | i cat
so it gp Rt St pRo EoSsker K PaSuOTRone par { of an

or dabloglaR4Dihe pdimitpe rsfrédhﬂfr&ﬁtﬂhe\flhfe}hgbﬂfc@{n@ﬁ%tv@?k fs%8§zed for

t are st red | oc gQ.that no one else in
Phyﬂ&*t&lm“k‘wg ictions; Lo eée%ﬂﬁ’t‘f ﬁhﬁ'Fé‘P?r%ﬂePGr?erllrlPﬁebbre%qh mgahsm and

to ptdieet pritioal dskets OFicb@ae]Hes@aPplibRioh'4re ek P ot afd
setwork is analyzed for %%§S|cal segd?ftf“&@ﬂ? any other

app %ﬂP?@éPﬁUﬂ% to determine if there has been a
peth BREIEL43IMHE paRitive Skl fr@rﬁ‘theQHtglli%Qnt REALA %Em%'}lf & 'aﬁzﬁilzed for

assets. O cour se, t hese app I cations are ner
lossmm%rayph%ﬁ@%wn@vwéa loading idecks towatels fop omcvmﬁr@r employee

thefQ kPmbnikst 3 waldhotel Mdlth ﬁ-@ekssttcf ?a@}' {Jupsgl thi8 4 gﬁic% hidds 36 merely

canera network 15 analyzed 0SS’ prev
exergplary; akang ether enplisgsiontsopossibleoadi ng dock to watch for

U8 OB 244 PRyl o B oy B B B o
pubh@qaﬁtha@%@hﬂitjamphcaimds amylomtdré'mr mp]pib br:ﬁhmbenlnbﬁng too fast in
parkl ﬂ'%tslﬁti 5o %véaﬁc{hqg egﬁllé ﬁ%ﬁ%ﬂ{a fg)ﬂmga an {935%}1{92 ?rr(%'dmnl qx}d around the

facilinf @f %Uﬁn,dhd%Sle applications apphérelgiekeamyslary} andany biher appHéation is
posspo%)pl e or vehicle noving too fast in
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parking lots, to watch for people slipping and
falling, and to nonitor crowds in and around the

wo awel109y?7 OF course, these applications are neCEUF2006/012556
exenpl ary, and any other application is possible.In
bl ock 245 the primtive streamfromthe intelligent
camera network is analyzed for business intelligence
appIn Wegk Aaghe primitisie greamtfeont thadntbltigat caprra aswotkus hnmyzkd for

busifid Hﬁﬁﬁ%e%{‘%;‘ﬁh%tm& % Jwgt@ﬁ qu}xgth%r ga%er%gsa oetg%; Plaﬁ’umeﬁléehawor to

per orm manag enen
leakni ppitterns gf heha;:bem pan@mwfbemdm@mgamenmaslkp arh |a§cc|m‘tt©ﬂihgtllghtmg
ese a cat ar e re exenpl ar
and gt G hip S RBe PR Qe dhess s Gasaw o5 e

exempigiyyundlany bihecdppR&tipn w;iobmme nunber of potenti al
i nt lg] | i %ﬁnﬁe enabl e%{e}w ces connected to it.
252 {4 STV Wéthta %WQFWuPﬁteeerﬂ&ﬁémr@e-enabled
devides ROmictted Rait. Blodk 25 (LM TP REMBa WilhnRNEinaBsiS 85inknts on board
Bl ock 253 is, an I P camera_ with both content analysis

that,cay sifeqm o IW“’PM‘@F 8 e oo Blrsk2al is asdP supgra withptheantentanalysis
anddcBfRIEREhcd 'cblﬁﬁ(;deﬂts\%BGarﬂ H{a?ian%imﬂrirﬁmst aﬁa'gﬁ# g’lth rules and will

network alerts direct a

SengG R erkralarts digpatly. Bbo il kisigadard enplgeoametaswithndiogeiligent
oo R TREE St B8 LTSS R B o
per vislee figitizationqad compressiom as mellalﬁ ad)qtsnt snaiymis amdtactwutyynference It
i1af ec 1 i
I R e T
alertvia anetmiosk. ﬁl@k@Sﬁ] &ta®VR wildl aotiityAbferense ébr@éﬁem thit is capable of

oo G ORI e e i
PDg@nd.'fled wmly wa’elesstrﬁtwcﬁk oakmifidatiofs that el dbrblitst nﬁ%n@lﬂ%ﬂriﬂﬂns on
o SRR SRR B Sk PEIE  c

25 8as cmlbletﬁ @tvmlgm vided ﬁﬂailysis%§sté1ﬁ Gﬁﬁabié%f lﬁ&{eﬁﬂfg“atnalleg or dlgltal video
ete Inte

rts. Blo
stregin} 5 g ErLent e A BEBAK o ol (1ePlgy B8 aleTom seies of
alertlc@isbles. vi deo streans perform ng content analysis and
act vity infer and di splaying alerts on a series
PP SREE ee e systemy plihe, v ention prpvides ppigue systeavtagking. Using .
equtﬂﬂﬁnt e 0L dif¥tive %hgﬁ%déﬁ IsPiEnSHRWE NskAD Erbﬂﬂon \Hﬁé(ﬁ&nsors and,
|pnent cont r ol dlrectlves current video syst
in sg F sophisticated convengignal systnsy famesk ot regions %fnnlterestmr sltsmt;erest
Equgshikdi &dt&@&l?&ti@é%%@iﬂ&ﬁ'&ﬂeﬂs t§ ¥oHuo e p tlmﬁheﬂ%fon nd focus of
regions of interest or disinterest. Equi pnent ontof
videg; qa@@faﬁv@éteéﬁ‘ ef qqpipmentonaelgliredives the Sybtemlﬁtmosvdnhmnuses event
disc#itd e
SRS sl o PG bl A ey BB Bt Qi v
discyimjrsaters anfl videoprimitives, di @sratqmsmbudexi \bnisemudnmwedammve

- appB’ééH%Je% &ﬁi%ex?tﬁmﬁﬂsst%é ﬁ?g)}/tratchg%l;ﬁsg%l Reh a ﬁ]%‘ﬂ%gftg‘f‘o Rather

ent discrimnators an
thanl tgskprgmydtem ww‘h dn e&]ummeht aontrel dlmd:tmes |su<m aprmn@ash Pl @5 degrees to

the ﬁﬁn\fﬁ%t@hl he 1){\%;11 o eg S% é?e# éﬁch%}% n-lilnst&ltlve manner with one or

t or PO Fony
more event discriminators based on v1deo primitives, such as “a person enters restricted area A.”
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than tasking a systemw th an equi pnent contr ol
directives, such as "canera A pan 45 degrees to the

wo edob/10799he system of the invention can be tasRemUBI0&012556
human-intuitive manner with one or nore event
di scrim nators based on vi deo pri mtives, such as "a
person enters restricted area A "Using the invention

f or Uping thetinveatieraior marketwesearsh) td)wfoﬂg’warwremnmlamf tie tyﬂmeof video
I
sur(.'% Hgncglct/héa#t:a‘i’lgo% p%léf%xiﬂxﬁe't &ﬁﬂﬁe m%?n%lion Cc%g ntgr[gorjrj 8?13 nﬁf)ﬁen%ountmg
peqpdoiplagpaitiof astpm; tommtm@pes)pter\mO staplin ipagicplaoplhed i Qtosd; @fRasuring

anticular place in.a.sto how |_on
hors ot B0 bk e o8Bk Rl aorashl 98 of v and
meaqnanglthene@tlparatlmeﬁnastslteore and neasuring the length
the i nvention for

Qectlring IS imbafonior initg e Do g sF LS aEpIee RERE e oyideo

surVdill@ie 4t saibe lpaifeitheti Bath theivditioRletePhiiiil WhchRAnj &R enters a
i nvention; determ ning when anyone enters a restricted

restticied areg and staringagsocintesimagwys detasgining Whpatadierion epigrsan @rea at
umud] §i RS Hefith Ry vﬂ(kn%ﬁﬁ%e@t‘b sHElP @4 arld! s e sg&le%'égﬂrrt]ﬁa@ fhight be
when changes to shelf space an storage Space occC
unquiherized; deferniaing when mmnse@l abaged asraicrafiapproaeinthe cockpit; determining
wh&?ﬁe%ﬁﬁgaﬁ gﬁteQﬂ@fi‘%lpa &Curd gBﬁJlat?etterﬁﬂﬂﬁgg ?%rehlg G GO Ffc:]letd 'bag in an
determ nin peopl te through a secur
airpesf; ang detegainingif theregs atheftimémeasset an unattended bag in

an gh Eﬁ%fﬁ‘iar%/( %Qﬁ)‘i‘l%&@ yri::% abdesd po%{rgl Waf% Bntéahygnacggg Sfor Example:

asset appl rcat1on area’
detesting if@lpersai ph:rh‘asrm/yr a fenbey degntéroa peshibited erea;tieteethig iff gorhdone

ol 20y LR, o R S0 GRSl
deteiinindng if @ mumbergpf ,objatts deteaed i ipanbrea eﬂ inedréshdoed nSﬁﬁhth arbéxpacted

nurl BH4EH of REnS et dreatEiibat B ) i BaORe treseans o pmauthorized
perempelic Thid maymtse Ibe nsetEidn @ festdehtid] bgdiRatn, ®AéE teWiR@Sufveillance
resence .of ynaut hori zed

sys%%iré%vn*w %% % ““"W&@teiF 5B oot pr 3 Personyaad pefetbs sliminating

mod [fifiéel alini ONote\ﬂm irtman}eresidhiol spplickBbhs, By ?dé?tbe 8 E8#¥ern; for
eto dlfferentlat bet en the notion of

exaﬁlg}esa)h omeoyVnsELpay Rot lgsgshetp @pqq@gtremqp]gén@ptgn%the home and

to bblable td 48 twhiatis iFPIRY h6 18 hﬁcﬁﬁﬁdﬁd ha@?&ﬁﬁgqﬂttﬁémﬁse preYe%‘% in some
l{@gﬁ}be of concern;, for exanple, a honeowner
em nisgisehipesuchappHeationss fhedilep erasewsing thetp@rfmgedtlmlly, and

optibRATRideH dr dndpdhBts My Delsht %@&1@% Hord ﬁnioﬂ: ﬁl&ﬂtopiﬂ%' Statiéhd %nly when

what is hapPenl ng in the house. Therefore
necessAy Honexsinple, B qof an‘iﬂctﬁ defrstiomefidristinal acthuityor d@er dangerous

situitfop§)essi ng may be performed |ocally, and optional
video or snapshots nmay be sent to one or nore renote

o FNOEher ergmplasy appligation latea i be ﬁ@eemglatoymg fThis mayampanedetecting
if arpdr%ec@ﬁ alleh'ﬁlv% ﬂ'OItHQhe ﬁgﬁ ?ér{ %}%ﬁ atglfg,gtl 1S %?JVG& th a museum.

angerous Situatlons S) erex enp
In aggipil ¢rtyapnm¢ntasssamma§.ormg castmrt savenl 4spedtni. it aIidlrﬁayﬁﬁMude for

BRIV Ay BRLAC Dt 8 AU B m

determmmgnf a person exits through the entrance, particularly if doing this while pushing a

shopping cart; determining if a person applies a non-matching price tag to an item, for example,
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In a retail environment asset nonitoring can have

several aspects to it and may include, for exanple:
walewsabisooy i f a single person takes a suspi ci oP6T/¥S2006/012556

| arge nunber of a given item determning if a person

exits through the entrance, particularly if doing this

whi | e pushing a shopping cart; determning if a person
fillinp plbag with tlreoneslrax;[chsxvq;type ofveffeabuttusing a pritetay fdrarless expensive

typgiss PREC gt by e BF 7 1t O TRy BBRES Lrei ve° ©

t y P&RotedT edﬁﬁ;ﬁﬁitylaﬁgldaﬁorﬂaraﬁmsyme foe gafers parpb&B8 ATHIOmEPHKlude, for
h I ar xes er, exenplary application area

exaffple? dietiie E‘éioy Jalls; e.gning sters of F i9cA ragiing fogdetecting if a car

is d@i&ﬁh@”@é@fastdﬁh @arkingdott ﬂetébtlﬁg Hsa%rs%h isA80 8108k th Md cdlge 6F e platform at
in a store or in_a parking | eteC|ng|facar|g

a traipjoy ibyvay s@tiomwhilg ﬁhera i feaim gt thmtathaeﬂ@@cﬁma if afersqn is on the rails;
detRSihg &% defsoh %ocaﬁélﬁ $Ethe Qoér}b? a%q&ewﬂé‘h it s RO bR ntu?gntge

trarn or sub way station whil here 1s no trarn a
nurshes of proplectatering prshleavinga fmhg@ thus keapingtameeqisei Headcount, which can be

Veraﬁﬁlﬁﬁ&hﬂgcﬁsfeo"i‘aﬁ’%éﬁ |,s caught in the door of a train

t starts novi or counting the nunber of
pecpiathes pxeamplary aapittaluamreaxga)abef mafﬁd: mbyitoringLEhik mepincnda

LC] h
ae B RE} S BALERAL peolOh S0P Ik PPELRY o PP
vehmhejpdnks 1n|aarbfparkmgmneat oring. Th| S may i ncl ude detecting

ehlcle st opped,. es Iace
b 1 Ahpde ety AR o FBE R be throrfinbp diRes éjf-ﬁawsm?lhde in
additionao gmicofiige preouslyAmeitived @ptﬁﬁﬁio&ﬁ )ﬂe&ﬁtﬁﬂg icad d)lijébt @&1efbehind in

o G RS LR BB B A i b ok

detcfipg b pabdrﬂﬁﬁem@%& @ GERiEIY cirdlingrd¥Rll 86fical Mflaffctd bt H@edtlﬂg a fast-
ort oncourse, if an object is thrown over a

moY‘%E t apfrogeping 3 spipjiR @ POLt er NAPEN Weters. r aj | ¢ r ack:

detApttien gxeﬂ‘np‘kﬁ’f' aplichtfint 8¢ &) K¥in dar¥ BdHitkd sfi‘cl@elnﬂ%ldeﬂﬂ even in the
around critical infrastructure; or detecting

home, Shisgay igelusis afor examnda defesiinsat the pgrsqnfalis; pbdqtec@ng pppsual
beh@REN) llk@ﬂhs b&sorﬁﬁ@ feﬁ@ﬁngetﬁ@ m?éh@ﬁ Yor@h %l:t%ﬁ ' %cﬁ&f‘?ﬁmermy be

in _care for the sick and elderly, even int
Thitdsuse iljuseatesrenlan view of theplideo sarweillance systent of the inyentioon A

confpiiek Syste®l lfj&ﬁlﬁﬁfsés{(%ogﬁﬂﬁy?or Qg@aﬁ/ éo%epu Cflr-rgaﬂal;lgﬁx %{nsl%n

not €entering the ext
embodyieg sefiwpie @ opefafd the corapuies 13 apdosding/foghe mﬁ/exttioe Thel@mputer

systéxﬂrl\i &4 ddu ?i@ﬁ %o GeSr (frmré)tlldéch&n d?ér’ leq%hﬁé}*\/nllér?a Q/fglgg WeSiders 15, and one

SyS em1 conprises a conp
or maserisputérutpus i Adewiceeth. ljfhe ]YBiee wbsogilA garsa$d beeoptiohadly coupled to

v GBS AL 85 ETULEL AR SRS ok Dl B G g
optigwatly spgplddito othwe semsorsd7.e vi deo recorders 15, and one or
/ I
T 105 B SR s e inio an Spopoive sieion Hheh video

sensoe tbcatdresodfed mrth«hdm;mter E3eat U lﬁbitlg?for\ékdiﬂﬂe a direct connection
uter |s optional |y

(e. gi g %ﬁ%g cfnl %agf%erra %qﬁjas?)gr g petwork. e v1 0 sensors 14 can exist prior to

installation of the invention or can be installed as part of the invention. Examples of a video

sensor 14 include: a video camera; a digital video camera; a color camera; a monochrome
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The video sensors 14 provide source video to the

conputer system 11. Each video sensor 14 can be
waeowplie®9t o t he conputer system 11 using, for BPXEDPL086/012556

a direct connection (e.g., a firewire digital canera

interface) or a network. The video sensors 14 can

exist prior to installation of the invention or can be
cameggtapamers; asamrorder,gf PG eamerg) aavebeasms an infeanst eleotarmera; and a
cotvdgmesensor 14 include: a video canera; a digital

video canera; a color canera; a nonochronecanera; a

c anBhreayiden reamdns tereceive Wzocsarveilancealatsefona e camputer system 11 for

' - video canera;, and a \V _cangr The vi de
rechiine /58 orflade Sk ARG o IS oV MrERUT. Farvieoiierdres 15 can
be cmpled tethe sympetan shdtetdnl usingFockxa@pR@diasct SAYIRA of QHEGBrk. The

.dVI deo ,to ghe corrgut er .Séﬁt em 11. Each video recorder
vidgasregarders 15 cai st griprdo irfstallg rIMeepLoR R opn b dstafed gsgrart of the
inventioipThe videdliur@Gllanc@§RRAT ih @ RBipateP §5WRT K: mA @b n and with

recorders 15 can exist prior to installatior of the
whit QDR Sefing? VideRepRidsriSieqordsyides. Bapmpleg ofariédeo recorder 15 include:

a vidBy @pé fe@rder] B GighthOB®RoTUoYdRY; o R $38S RITbIdR:: tas\ﬁieo disk; a DVD;
conputer system 11 may control when and w trh at ’
and compier-ieaidablegediug; ‘Heesystan srayelsomsndulséathe bandwidth and quality of
idEXRHERNES | i 2o | : :
VIO AT ER oL o QoY CRERIAEL vt LRGIARY sbalfiah B When
activitisp pliateresiarg fefecteds higher bit-ratgDfranagrtiten ocwagiuticer imageary alaly &e
encHE‘éi’liaHHWstreEEPﬁ:d?ySt em may al so nodul ate the bandw dth and
guality of video streaned over a network by
corithedQ davires 1§ prpeide énpobidend exceivs butputrfrangthp compared system 11,
T 7 e 14l 080 ol A BT o0 T v s from the

comgupsysttrahtl Stamplesedl/OTdeeices 16 inkdudet £ keybbard] Hibake; 4 SPS; a

.0 and. recei ye output fromthe co ter, system 11. The
mo}il%bad g{ﬂgeé ’easn()%r %oél}ﬁ) “geé SYPLRY 3§ toRks %B{ll Aral uter system
11 Thedther sisure 17 poeide additienal inpet t6 thdRUiphtessySteRN 11 Each other
EX Iebs of 1/0O ﬁlevi ces 16 inf uge: _a keyhoard; a .
senstf 12 kon b <Dppled 0.the Coyiar Syster, [ ysing, & exarpigesuirect connection or a
netwe@kP Thestherssisdn 1 7acai EXivBHide to btdllaion F fe Mvertiéh Rlchebe installed
de, addi ti onal ut to the conputer

17, [ [
as gy of Bfmetide, divampleepf avatieniensop 1€ elnde bubaismedimitecipia motion

senDBRWpEdal BipWiRMA BibmefricRehsof; @h REXDSRES; afd §kdr8Bhsed or keypad-
connection or a network. The other sensors 17 can eX|y1p

basegd quiijorigagion sustem.) Thg owipust ofitheothes sensprsdf can betgeorded by the
comipliet Sslefl] léﬁec&%h{? RUicé)end/FIERIiR systep@ P! es of

angt her_sensor 17 include, but are’not limted to: a

mot 1 % Bistrtes afipvodipgramfon the pidpe surveillapresystemi of the invention.
VarfoR§i&Eots S th&¥aved ' ihAEA i : i
) arke %gdob%sed z;lut_rt]%rﬁ ?%%f%ﬂ%&g@%gg?ﬁgﬂgﬁl%?sslOo]fs’ P HleCh
illusyeigsxamplpsefithe videasurvedlaneesysteni of theyinwehtiorcappliert temonitoring a

-grocolSk&er 11, recording devices, and/or recording

systens. Figure 2 illustrates a flow diagramfor the
vi dedlodiitly dielidensarveilsnce systdm fsfset upras distussed foWBigieUs Each video
@8 re exenplified with .
sen. or ei% tgﬁ%rggt?% {(])% lg%ﬁég tfdf%ibfé ’surv 1?@2:.8 Jl"{le computer system 11 is
connected to the video feeds from the video equipment 14 and 15. The video surveillance
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illustrate exanpl es of the video surveillance system

of the invention applied to nonitoring a grocery
wat@ea07991 n bl ock 21, the video surveillance SpEI/ER006012556

set up as discussed for Figure 1. Each video sensor 14

Is orientated to a location for video surveillance.

The conputer system 11 is connected to the video feeds
systanocantlieempledtenteé qsihpesisting b4uipment b newliénsvil e equipment for the

surveil l ancesystem can be inpl emented using existing
tr.‘ﬁﬂ pmrent or newy installed equi pnment for the

| ochitbleuk-22] ﬂhe Rlde6 kurdelllarich WsdeﬂﬁQa%ﬁtE@' OhRNBEVIYS L Billance
| ance systemis

is cali braé Ogce t he video surveil
sysfea I place iresblork 2k. calibration qepyrst Tharestialibiock 2R ds the ability of the
vided st éitdnce dystetn foliRteRRink bk YpRbximbie aﬁéoqﬁé’ §é15n\ﬁesk)£éd%af%§anicular

system to determ ne an approxi mate absol die s
0bJ§‘|‘6é%a dPersom) af Yariews places ] the videeimpge peovisisd by the video sensor. The

sysiéﬂ{ e cRIiRRES u%ﬁ‘g ltnglﬁla}’éa%ﬁ&tlbrgggﬁl- @Xét?:%gh&;fu&n §nd automatic

I deo sensor. € system can
calm@m Calibiratinnds fugther desgribed after it dlmumn dfibldck@d, and

t { furt
U AR TS —
calipgation irfblgek 22 ddd ig dqmonald Fasking thevide@suoesilined gmehﬁmvolves
bl oc

Taskin fteg,.calibration i
speb i G ST Eent discripdlons, Withowgking, (heividen suraet wéwrem
opelratwﬂmtecﬂmmdfaydhmgng)ﬁde(ﬂprlmiﬁws aall assbeigted Gidbdinl@b@ Without
taki Wt hout. taski E]g ‘Hﬁ | de surveillance system
B8 3P EcAion A5 1ny alptk. Wd;y archl ving video prinitives
an CFIQL‘B‘s Acihitraes ¥ ﬂﬁﬁ‘dldgf@ﬂﬁi'; Yaskihg ﬂl?ilﬂd':eb §Kﬂvﬁ9a@@)§ystem to determine
in Fi ur e i gure

4 . as in bl %&h
evep| qifpeiiingiors: Angy HF%%‘HW s 008K Ph@Oter@Je@tS@ébonally interacting

with bifie/@i thdra BisialSat@ib et i/ HFOhebrthH@ taY SRl afHisifitd. HARLR' S-
An .event iscrimnator refers to one or nore Obj ects

disSIRInYPFP Agseriprddp sems AGVidsa mineifikcsdplsarenlled agsiyity description meta-
dat®! Sbinb Ut & viles pRmitRRe Aefin FRER: hQIRAME bRyl ; %%@gtg dPMeing

event discrimnator is described in terns
extratpdritom fesviden siisam dn reakftimestinalision of el eelévant ipformetion from the

v1d61ﬁﬁ@&con§l@&ﬁséﬁfr@ﬂ?@seﬂﬂa@&‘9 primtive design criteria
include the fol l'ow ng: capability of being extracted

f r dept-tige 91%?@6015@frtb%mﬂibcnprmlaveﬂfmmthe|Vldeb stséapnis désimble to enable
the Eﬁ{e?ﬁ’ Rtk ¢ g{ cff%&ﬁe‘? 1ng r&rlntlm%lew da‘ﬂﬁ 1o &0'%h, 68 gonc iées % es@rowdes a

represe i e ex raction 0
COHBWQW tnpvfeeéreflmdm Sm@mﬂvanw fdt b@amh | s desirable to

q]&ﬂle%ufeg Srl ef\{eggﬂo{x c#fi% all releva g (%erh‘% I n@%tg the video, since at

o S0, sin
the pmg of dé@cfalgibmlldcmpmmltweqoﬂb usdrrdefingd rilReae st IRIOWAAN THelsystem.

¥ . Vi ri.m.tives, shoul | so contain
Theltore, BF QYR orickites'sht i Bl Bibitaliop Flesoledo feSiany Pyeat
spedifierebyathe eset, rvathoutrtge hdwd for gbérg Hack 1oithd vidso anﬂh&nalyzmg it.
usef - def-kned 0 t-he syst

Thér &GP %rep{eﬁ@ltlv °Bé%a‘i>°r &ﬁ‘ir *lqlf'?/‘g’g mé‘h’é?lﬂ raase%t%ergoal of the proposed
inventibromaypbe wrextend b stltdg? rédyclERUL adikYeifl¥iRRB system. This may be

achieved by replacing storing good quality video all the time by storing activity description

meta-data and video with quality dependent on the presence of activity, as discussed above.

Hence, the more concise the video primitives are, the more data can be stored. In addition, the

17



10

15

20

25

30

specified by the user, wthout the need for going back
to the video and reanalyzing it. A concise
w0 ebasmat ation is al so desirable for nultipl ePCPESING012556
. One goal of the proposed invention may be to extend
the storage recycle tine of a surveillance system
This may be achi eved by replacing storing good quality
moxei cdaaisctht vidbe priimitive baprasergationgthe Estev theylad@sceess iicomes, and this, in
turt Bk 85 dat a W th quality dependent on the
?‘e’é%"ﬁ% u%%’r%{]éfcls{"??r?vng as di scussed above. Hence, the

NDr'Ehecana icsteithef thé video prirhiivés ni@sdepérl ont theapplitfiod ah@potential
I n additi t henpre, 08E0|se t he vi deo

d.
eveﬂﬁsloﬁfﬁ?r?ﬁé(ﬁoe r"ég’@ﬂ?ﬁ’ﬁ"&h‘?g%%@ redesiribed ReloWat a access

be caieemphity etbédiment/df tHe VileBPMmHPRE May fhcluds %ﬁé/@ldeo descriptors,
searching. The exact contents of the video primtives

descriking;ibp a¥eralbsrennandayidno; dmesnsral Ahisimay inshdr adetaijastdegeription of the
appbﬁwe%ﬂhe s&?ﬁ% £XBERIcAioh iTIRR WIS handh &1 DBREL! \!9&& etc; and/or

bel ow An exen‘p ary enbodi ment of the video primtives
metgerplogical pnditions A €), thedseserpeabseanpr erpsemm@g@m ifes, pig. Fhwa video

sur\%Yl n@é é p'fi&ﬁg)e 3 gxa\ﬂpﬁjee 9 cl?e;n é?‘n BEREbRrall il ?ha?%? hﬂé&ga

SCrip appear ance
Exe@lpéary d@slqepﬂom dmrdve seddpn hglainugagmgesrdwymwenchcqtemxa motion,

esp&%{lﬁfrthe B 'tha Qﬁleﬂ%{aﬁ&f 911 s O%Bgc?llnf){;’ gé}%né e l . c%ls_éo Iwhgther it

resence sence of precil
retumedéo its previeil vlaw oe a1dpqzst lo(aaircmuslyfknown X tl&y Ry dﬂmagaechanges

| rtant | .
in ol R Rac e Tl AR i St potenigy
mdlmtt;ngl tmdipering svithahefead; mﬁthep Mmay eﬁcpes tlinking tWaeerlimeldgtalbatly of

a started or and in the
watbEor S SR o fpep e ABRTHHERIo (1 1S P RIgce gt or
exampleaéo—beﬁﬂﬁigu 5. Rutddit AppIASIYNE 05447 S Hled dHEYCtHBRY 1, 2004, and

s |n the quality of the video feed,

mccgp%fateglf’?re’i“t y§ 8¢y becane noisier or went dark,

pOtAﬁ{btheﬁb)keanldiﬁ emBddimentlof tHRSAded Priditivds fnap ni‘cﬁﬁg ob_]@ét descriptors
a changing waterline alon

rofeEIP af pLTAHIe GHEDU HF Y abiAcH GA e ingyiden ised. AT dermation is

tE& Bot &n dtjdck Ry BEFRRY 8the APSIIcHR & '
O o pend |nb§’é y F@t ent A Bﬁﬁll cati oﬂﬁ%\% tl‘ielavﬁﬁ’a[bl@ﬁ&%@hﬁ‘g

capqhﬂfltéfa éﬁen@lwwalectldesqms mah include senstie Aopertipeineliding put not
limikeft6)sPRCShpe, PARALEES p &’ftﬁﬁgﬁ Eéfor? I’%ng 48R Afre@fon Pﬁloﬁbﬂj %tlon
cfude o tle

prlmtlves may 1 n crlgtors re errln
salignge ks foaipres cator, rrigzﬁatyeteémreanndém céassificationeBhe objest d¢salem0r may

alsofc%ﬁﬁln B mdrd Epgﬁl fonQRd gﬁ géegffﬁqnig%ffon:af'ar ﬁ%a%ﬁ,&hﬂﬁ%y include

epend on the I catl ea and the aval
the pressaessayidrgticefish tbmq; gesler @daanglinfoymatioh.come dieman batyonsiel

desc’li‘?%llngl tﬂ&ﬂuﬂ?ﬁ sﬂg&earnh %R&[ Qpl%xt %h?c?es' if ﬁla&’ ﬂ'lcﬂx%f: t}g)g Ye.£ %wuck, suv,

I et er,
sedany blke@too)l; makes p@ddl hmsetblate numlm dhe nbgeot dexscriptot inayalso contain

actlﬁﬁ%% ﬁ@ﬁﬁ}gg@n PB i‘iee%ttéiI F&8y mg %%1 g é?ct cfug 19& tﬁt{ég?t extt? u(&?%lg) or

raisiog atnas. rSosmmeteresesmth |ak fafkadg, Giphtigdr tmnﬁngpﬁcyl dldoGefer to other

objegﬁ d 9‘!1{;;&1?]80? QFSCER{OF]n?gBlgo éﬂ&ﬂ'\?j gilenté%a{l?rhle he, p{uﬁlélg, ut not
limitedne® fiuermapaibody nodel
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descri bing the human shape and pose; or for vehicles,

it may include type (e.g., truck, SUV, sedan, bike,
wet@s)ip79amke, nodel, |icense plate nunber. ThePObpysmne/012556

descriptor may al so contain activities, Including,

T?ut not limted to/carrying an object, ruhnuig]

wal ki ng, standing up, or raising arns. Sone

act Anothcmpmpbatyrenﬂmdinﬁnkoﬁtge vﬁecgjsﬁmiflgesl}ﬂa}cxﬂblhdéiﬂm descriptors

refer .to. ot C t descriptor
e iR S PRL AL TS e YR R gerenplors m,fo
exarii]ﬂé e iubeg, to detectpasgsbadkrevérsl by Geteétﬂa‘g%n? ofién fn A ORiBRI direction
Ialgy epbodi ment of the video prinmitives may
(fo ﬁ’éﬁggfdé W@Wn&@s%ew APEoaghes & thisi lptter problea, pae miap ponselt, for

exd'ﬂiﬁlé QB—p@ﬁdx@Q’ﬁrS)/Pﬁélﬂg\ﬁBﬁcJtilaﬁ N6' 25 %6 ﬁ@cﬁleg lu %)52004 and

, for exanple, be used to detectf pass
‘ncwoﬁéqdé@fq‘fhbyréf?}eq%)tl on in a prohibited di rectl on (f or

fur plagiivedthay A8 Lk ﬁ&?%d&? &u%?? rsf?&xcﬂ%ﬁihg ger}sgllssheat sensors,

| atter probl'em one may cons
PregIpEAIH ga@rcsde@ammtagmpmmmcusmomw 10/ 766, 949,

fi lﬁ@la?ﬁﬁ%@ﬂ@%fé’rs an 1381%§at%ﬂ%f 55‘819 L ]as @etrlﬁ?r}%g?g B%églalcéﬁar

ref erence 0 C OHE
categouy erfecdass.sExampdes of adlaemﬁ‘atiemmludheaqierss&;rwdmrgsa véhicl&aipotice car;
r &ar .tags, bionetric sensors,
an ﬁﬁﬁ@cﬁl Fpef Sg\d ??l%cnfyp%? (fr%éec ‘0 an identification of
an Ab]zeodferas) dadahm?rgmn’agattrtbu&fqi’aﬁ bbjest] Ekarﬁﬂgﬁw s‘i’zeCiﬁclude large;
ass S,, 0 [ |c tion jnclude;
meffofy? ot PEGERIER R 6 ool sRter tnafi T gt ek sty s s fiah 4 fees
aboanhlisanssrecbibges tﬁa)irhﬂluﬁfanfﬂﬂjaﬂéﬁthalﬁa lﬁini’afﬂ 55&1%@ stz@ offa car; a
at ri but.e of, an object. npl es of a size

I
rec{gﬂg?e Hbaéﬁg\?‘g? ag appé%vp@ﬁt'e dgﬂ%{qs‘ons n pé)fels p%ﬂ 3 ppmber ghingage pixels.

f eeRasitivh e¢fere ko 4 patalhitib@t of 3 (ﬂ)ﬁ’é'ct tmrbo§t1f)ﬁﬁltay bE I'fbﬂ!?(%ple an
t han .4 feet; about human si ze; er than a

imagp positign ip pixel coo G a%@ptetrwé- @og‘ﬁoramcsgme wgrld coordinate

systef; bedigisRioh Reldivel t6R BAd Mk br aRRAG6biERL © di mensions in
pi xel s: and a nunber. of I mage pi x€ls. Position refers

t 0 A Cpiefesy to gchramstie attriffuteef aa@PJ@elt Expnplepofa edlaringhede: white;
bladke grel Qe d; v andl of HWvdlﬁE@%‘aH&Sd \/\\;)W vélﬂesph ¥a?1 e of RGB values an

coor di nat es, an absol ute real
avepge B@Bc%ted%a@éags ydh\erglugy endia b@@gnamf RCeB mluc\se t o a

| andpRilt redérs RPN coﬂ?b ttﬁb&t@ L)P@xgbﬁ'pf r’Fhe S ap% of npnrigid

chromatic attrib | ect
objecir(Fgd eeom¢rtaelm%s)m chgrgefromr feaine ta ﬁ'amgwhxha‘ th&@frlgld objects

e e ST

forﬁigsbt@@nmdUtﬁtOMmgal ues. Rigidity refers to a shape
co f obj ect ... The shape, of )
o IRl paih fuMud B ObRE EiiRes of Riuge erupmganciude:
Selffsnmﬂarlfty, apmn‘akpoﬁwrearmeammahé codisehessf rigid obj J ects
hous | n.l

al
o R P e, e B o n oxagpte ot a
fairlylrigghdbjech Bragas whivk does Adt exHibifd great amount of internal motion. An

example of a fairly non-rigid object is a person having swinging arms and legs, which exhibits a

great amount of internal motion.
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A texture refers to a pattern attribute of an object.

Exanpl es of texture features include: self-simlarity;
wap@ctiomb7 power; |inearity; and coarseness. AnPCTUSINNGD12556

notion refers to a neasure of the rigidity of an

object. An exanple ot a fairly rigid object is a car,

whi ch does not exhibit a great anmount of internal

ot Bonotionrelersdaphemotiorethitaian byautomatically detertjde dxainplesiof a motion

it 08 o S, ol B SRS SR Pl g f ot
honmntad) movéraént 0fimm dﬂ:geca,uind apeictd inyv&n\%ecﬁafhd:bjea( anmpl es of

i oy e ffers PG PP B CpatR Bl dgpprepndgn be

traﬁltejd&'&tsonﬁ pbidd Graitiea| Suol Y aitRidg oBfectdkhibits parenB PurBoseful motion.
t. A salient notion

erjo vemsnt of an o
ExEplr & 1 licpt ki in AR b o ns dpeasnee gnd moving to interact
witieheméesbjeRfld can be tracked for sone period of tine.

Such a novi ng obé ect exhibits apparently purposeful

mot {*dFAtIEPAAPAlIeat metion refsrsite APrapsity o sakient mpsion.nBxanges of a
feafd'r@Hf @ﬁﬁelﬁln?cﬁi%n tlrﬁ:hﬂ@oé t@ﬁéotox?n:fjleﬁ@ Ny bf"igtréj 9ct6:?tn? fn?aga sgﬂc& Men

anot her ect . eat ure a Sa
appr %lﬁ‘aﬁr@}%{r ofia Wﬂ“&)rx i1 9 dge- dm@nsmal raﬂawptaagn off theenvironment; a
poglt%’h; &ffah o?fecﬁn ?‘rgééggpﬁcegpﬁ H’Lﬂﬁtl&{]&l th‘lgeg an Qppg%ﬁlggt% &)8£1M0n an object
ing @F@tdﬂﬂmmmak nem]emta@py of the an\tlmnmentdts aﬁlmtlomaﬂ time; a duratlon ofa
osi tion. of an
o GOEE90, 30 0, Sk s S B e Mo .
speag pnd)ddtmﬁore ilp@ﬂlrttel-dlmemiormhreptcjmmhoh of the environment; a duration of time

epr.esentation of the e ro
ot £ o G 0 Blog PR RS i S pebeonimte S vy T thre-
dlnmblonal tgpre(sent@tan of lesacthviaovdn aahk; raetut4tion pf a éhah@@@ﬁre&l@ﬁﬁ%essatlon of

n_apprgxi e. vel oci t e.dg.., ged _and |rec n
mofjoy: 3pRA Al Ercsivation %%?‘é%n PYREHY BTt fod %FRFF‘it‘ mﬁﬂ%wwn of an
objectduis parti@iaraime IA(TEaJGdto@ r¥fels @Gkt of (paRitioh; a&féﬂﬁltff pa#€ k?@h blject for

ace; a&roxumteg ange of velocity in a

aSIlPﬂglnBﬁgPr@ﬁ C?)‘hléﬂtr"]"g Jora Ume BHIo%F t he environnent: a

du rAtsd:dﬁB cRing@ refdta Ry Qe ginoiseéné;that 8HSRY deRiRtellas Bi%giﬁg over a
duration of cessation of notion. A velocity

P‘”PBPQ fime; Examplesof asgeng change includean ationsry ebjeetdeavii ascene; an
objé?@ Eﬁtbﬁlhé Bécehd A-beborhin@k8ESHARY ah %J@Jt%hﬁlgﬁl% fpoﬁflon ina scene and an
itjon, velocity) pairs for an object for as
°bJ%‘§ RGNS IPRIAFANER5-8o BOIOT: SRAPBPTSES or a time per| od A
S C €A Ceafill@BEschfd Gamgcl Bfef Y a pRIPEAY o scBnedhE ﬁ%et]ﬂ%pl‘éégf a feature
be detected as changi ng over a perloé
of aseggnhargedrclydes @ sipe ofhseprpcchrrge iy irage apacs;t aentappmanqate size of a
scefPdHaRde ih 8k GinfnSicR] ?er?régnt%n%cf‘%heee%l%rﬁl{kgt 9 tinfecH? gvhf%ﬂ% scene
beconi ng stationary; ect changi ng posSition
chaggeewéurr% é l@ﬁthm}f@@peng Nh&@ﬁ urgmgp space e ar( mpgoxnna!b rthatlon ofa
m e IH% tﬁfk l}nené}oﬁa?ﬁ%) s@nf& OH%{&%%P%TOG rl'}ge refers to
apro erty of a scene of & feature of
a sk emdeﬁhedwxgedql reférsi thean cqurmrzhlosm moc&bﬁnm objeatn xainples of a pre-

deﬁinmgdei %9%01&{&: ﬁpzpd’u (glaltdea w%h%c?e and a seml-traller

Figure 16a shows an exemplary video analysis portion of a video surveillance system

according to an embodiment of the invention. In Figure 16a, a video sensor (for example, but
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scene change in a three-di nensional representation of
the environnent; a tine at which a scene change
woe@dnom™d; a | ocation of a scene change in i NEPET/SRA0Q)12556
and an approxi nate |ocation of a scene change in a
t hree- di nensi onal representation of the environnment. A
pre-defined nodel refers to an apriori known nodel of
noalmmmj toct vxd@mnptae%@if may prodded 'videdstmanhe]lﬁomaya vided andBsis
vehi cl.e. and.,a s
sufbJo B b gk e sis ST APop Bt Byt pt h ideo stream

160 toaieb{vejﬁdecsprfmelvésL hick nfay & elmeaﬁﬁ pridlitive stbﬁlg@%OSd Primitive

sto ggé)gnsnt of FPSEI i nventj.on. gure 16a, a vi
(S ‘E’P’b’?e R tre ngrvideq P‘l"?‘ﬁ’l"?se as vell Vidgo G@@SIS SUbSystem
1663RY furthdCdhtroMBYorie®f Al 6r ﬁ)rﬁéxﬂ%@th%tvﬁ&@ Rreel £602Gn Fideo storage

geo anal ysi s subsystem 1603. Vi deo anal ysi s
16@41 PEUBRIF 11 FRY/OF qHeRLity oF ideamandissupsadabere. t he vi deo
st r ReRrRQdwito Fibard MB, dicE B v@c[eb rrAntd' ¥ fere HObHE: s@ﬂé’orp the non-
stored in primtive storage 1 Primtive stor
videg grimifiygs Hel ase é@llﬁbie,éhwetemdmmembemmsnﬂh mstaslashe system by
| Le
defﬁﬁh% rule\.( 19 anﬁ&"i]lle%%%hglpg Hg?éﬁ% {@4]0@93 tl{pﬁf]ﬁ aH& ¥e %5615 definition

control storage I'ONS©0
intarfge 162 Thedulss stpwmedlm@&vemt@inscsmmm:e ,ancmha lsystgm extracts

co ?étﬁﬁng%&@lﬂtolcé%gg{._es\i 59 e’ﬂl 6%‘?’ecped f(’;gé’l ﬁ‘gc(‘j‘{f?%fgﬁ) ?GGanggerquer defined

errin now ure
resporsesel 6y é\ mes[vese mmdué: a ¢niapshnoofal video of Ehierdetettéd 8vehbfrom video

the s may defec The r
ot T B, B R PS5 S 5.
videostomgp bﬁ&inm}gber esqudidreddedGdrveilang siem,dilitm8 6t a separate recording

e R R b i et AR P e dhe

followtiriga adtivativy 4 ARG 0 Gudly alit 0B aGYKtER ARFEy; HeRvatihB 8 visual and/or
Cﬁ etected event ]occurrences 166 trigger user defined
audio algm, §ystemyad e sa\cafle%aawsa@n%qunh@ﬁm @ctivating» EApist regponse

meMiadjs@l kkinpe dd@i &S’H’te@ﬁn%b’ Sdtirithy ls@ACY! ﬂﬁ@u‘@ hobAdRamhfS data (e.g.,
may. or gﬁ not e the sane as eo stor age

. (whic
g ot Y Gty Widapprymitivess aayerBalited aigh toppehapryBtep aystem via a

net@brk} fiRh $, BEOnot UMWBA 1) MR TRerBYS §a‘%mg sﬁéh data Wdeggmﬁ’ed computer-
arate recording devi ce 15 nP es of

reagaiNe MeymAstivasing sepeothen seprot assyaveil lapcs sy#ﬁme@slnng the hemputer
systefl 110aRg ancﬁﬁéx‘ 'céﬁﬂﬁﬁta‘g;yﬁcﬁp ARk dﬁ‘&%@ yﬁjlk)ﬁ)texag §€e¥n rlmﬁ/or

system di spl ay; activating a visua ey
an%?@hﬁ“éﬁtrsyt’rﬁ@nl ocation; activating a silent alarm

actTihinfiGveldatAdah Be [h%ﬁ@‘g r'a\ii ifscdé?dcg?&gd ) 2 fla [R5 1Y 1800 rﬁwﬁrg

cont act ng a securl ty I ng or Sstrea
occyerengey i igan eﬁﬁm&gteluqmlmguagedemqwmda Embodmmentsrof tthet invedsiye system

t
a8 wPRBE ORI o DR PR BBl v @
S avTrwgtl@rml:teladland databae gesying sdhexdamfmp dbliaw £BA6lEdnebinary tree
o T S R T BB e R e Rt
usudbmfuheeﬁms Ximt)pen‘ty relatiérshipdaliel lth@ aIﬂi@peﬁt? gNshRIkes Ye%h@é‘bf the

nd/.or. anot tem The primtjve
carg oy e 8 BTk s sPA el R 15> 2 o)
anddeflre tis :watidistate for that property. Branch nodes usually represent unary or binary

o

Boolean logic operators like “and”, “or”, and “not”.
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occurrences in it, an efficient query |language is
requi red. Enbodi nents of the inventive system may

WO p@baam®an activity inferencing | anguage, whi BOT/ME1006/012556
be descri bed below. Traditional relational database
queryi ng schemas often foll ow a Bool ean binary tree
structure t allbw users to create flexible queries on

st offldsimdpfaamahe baisiof as adtivite querl Esmulitioe schame, déswéhbddlments of
al ue, "

of the form rel ati nsm
thedrest iR I8R5y VickS e lioee pRUCHianshe pLApH s mey hpfeatures
of the objacrmmctad fn&h@%d&ﬂﬁféhnﬂ duSh HSHR, bpeed &stﬁﬁkatlon (human,
, o an avauelsaval

Vehé‘{@t g?)i’r%?‘ﬂgfs ‘B?yotl?eﬁc?‘l? ChB?%?i’é‘PPeﬁk?&eglgu@dg |gixes examples of using
such @RS ST Flg'l.ﬂ'@rl Ya, e @e@a“%oﬁﬂﬁé %ﬁr}eh Oahﬂe,ﬁggfs I@;p‘age?i gfrl%k%%ay be

and" and "not his ma
decawppvﬂ ﬂr}ﬁo a’ms jOReHy ﬁﬂ@tatnslun value eGﬁBSlmab’ ‘propeny’d diterieattesting

wh@cﬁerﬁﬁ@cl&@ﬁ%ﬁ% o'f Qf{ glgtzét %‘vehlc%epﬂsaﬁd th @xer lltsq:%Por js predominantly red

surveill ance ap t1on ro er
174 dhesertee sul- quem@s gm c@mbmémethtthaijiemmmtod émdgufmaﬁmuarly, in

Flgﬁllécl% alﬁ (?deé)ﬁ “§EW§‘1Q whe %merg st%%érfskocggt@ﬁ‘léc)%&g("ﬁéaé' ¢'expressed as

vehi properties m
the @looigm ‘fqr’é §76 déngmaaon af the pwperﬁxmﬁajuexﬁesp‘fhasl thele@m6rdfarted moving”

e query, "Show nme any red
177%%ﬁ h¥§heéa Es’% ped i'ngTEfXS may be deconposed into

t \/\/C,Erﬂlmdumlts of theahmmom aay pxteed this' typ(ethf dSﬂ,aBé%b Yjuery schema in two

erty’ er, st|r1 whet h
exegPleBPFh= ) 18 1555 Rancs et Be &lEmenied mith vy dpteous deserbing
spaiidl &ctwi)dles fwithin Pscety ahd @) tHeBdoRen dpatorhi8ih noW&s may be augmented
ﬂg %uerles can corblnedlmn%h t he Bogl ean operator
with mqdiiers specifigng;spatja yempogal gndsobiget 1r¢grelﬁtweslmm y, "Show

e Adbieily detEcidre E@raBbRIditS a @Eha$f09 RslatéPi6ial Urea o Bhé \}Rﬁo scene. They
ﬁpressed as the Bool ean 176 conbi nati on %

desgyibs hap ) obiget mpightipteract witha lqcaaf@nda thersgenst Hieuesl &vﬂvstln@s three
exeﬂaﬁllryad&ﬂwt}r@&ecwi@ Ggre 11 8a RbRBEANE B HYr 0131% smgy rg)erlmf:ter ina

odi nrents of the invention may extend t

Pa”éfé} a5 Bagsdlop neng 2 Wismalvidepriripwies @orcimshes infonweyion algol} heweuch virtual
vidddaspwirdsehdy H%%’iﬁl%rrﬁﬁféd Rfe %9 ERLEL WM R, ?ﬁélit# oL ¥, 696 ,945). Figure

detectors describi ng 'spat1 al activities
18bgenuepents ﬁw&e’eazf}orpﬁ boitexies fonp perjshaftioe dnraaml,\t'aymmtbs Figane 18¢

rep@&nﬂ mﬂﬁ\ﬁ& dgﬂttg 1 gEB h'u%r a%T g@i%ﬁl 4 b8k &%@aﬁll‘ (gC?r ‘exemplary

enpor al and t1onshi ps.
app@e«fl@&mdrosv th@maershs@lnme, 1ooe mayp ednavit UiS. Paienttmlrbmoamcaﬂwaﬂ 778,

entif¥dd, "¥Rey S&ﬁQ ﬁﬁ&&fb%nd Mb%%erglﬁé < réﬁ%%yﬁWe&%P%FEagsfgcatlgn filed on

Inferact wt 1on N the “oeene
Janyary 305 200%).eOtheheseplaxe agsivity detactors wiay ynclieleeieteetirs.a ekt Ifaﬂlmg,

t havi ar, r erinmeter in
ol d RSB SN, Mol Gt b ey Wi
ane(SbmgomgmmewrongfwBMI on about how such vir t uaI VI deo
tr ted,.. one -
SR g e s Tt e s i
croshmgbamn bé¢ caifibihedl Wi smglef}-)gcfpeﬁy Q@drie@ﬂ)t d&etci Wﬁaghéri]‘% réd vehlcfle crosses a
ure represents the behavior o
videp i A PR i7 s 7 LEA T et o3 ar
combixedwith b Boslp# ‘@agheserdtér 19ow t hi s may be done, one may
consult U S. Patent Application No. 10/331, 778,

22



10

15

20

25

30

entitled, "Video Scene Background Mi ntenance - Change

Detection & Classification,” filed on January 30,
WQo@3B)1079¢X her exenpl ary activity detectors mayPCTUb20d€012556

detecting a person falling, detecting a person

changi ng direction or speed, detecting a person

entering an area, or detecting a person going in the

W 00gmélnirCiueies with @odified Bodlednupblatr£&bmbR%RFE hidy 8dd further

act|V|t etector |eaf node (here, tripwire
ﬂe&?’ﬁ@%nﬁw ditiers s idsraial Hefgmfﬁlb ebigt.pd F@tgntm@di@s
to depaed lﬂbﬁﬂiehﬁnﬁy Baus&the BRBictA Sperdtdd %ﬁer@te \Shﬂf%‘ﬂ child activities
tripwire 191, The property queries 172, (f

(i.q-{he arguments 9f theBeeleasyopentpr.as shevanbslewa B\m»learn @pestm ®anin Figure
19 ﬁgtqire ﬁgﬁhﬁﬁe‘?ﬂonlp?g)?mm&lrp@le ?15 ' Foci' egbd'hg & ¢ ﬂc‘i T \Widlin 50 pixels

ool ean operators (conbi nators
off masibeyiseqd toyneamihaithediagd mmdhi %mpbesslf ﬂn(dlismliee babwednadctivities is less than

Okgggoral object, and counter nodifiers. A spatia
fier may cause the Bool ean operator to operate

onl } temparilihallifertnayicaiseshe Boodean ophetoatoglpﬁmnat chlydn ¢Hild activities

thaﬁg&luﬁ Qﬂhig E%ée%t’fo erd’ﬂs)algq ﬁtk}?nvlg?fb e%{:)l? c\g;z?r"%q %ﬁ%@fﬁ %F a q?ltﬁg{:ré)d or
wnshnrt dmamgetdfemms eTike tihe brdeﬁlﬁg‘ﬁm e®ents ﬁﬁjd also b\é §pb¢1ﬂec§ Q“dﬂ leiédi‘llnﬁe “and —
at th

b d i f
firg) Wétﬂﬁﬂy@ 3Sop0 ere{eg%’gg mgy Fwef‘ﬁ%gle?%thﬁfélg% fwﬁ ﬂﬂlsepphes i the second

cmm acelisy ooburls OGR! thdiDIdi skécRbls AR e hildtBRe! ean

per. at or erate only on child activities that
oc ciif &F? H?W‘@Frgﬁ‘é( CPYse dlip Bralqap @pesptor topperste akicon ohild aptivities

thaﬁbﬁcﬁt iﬂ%l@iﬁlg HeGHma ol'r HiffereREsY f]% FOF extdpld ‘r&n@—- 'ilﬂ/%gﬁng(ﬁle same
The tlne ordering events may al so

Ongﬁe BW pepse ﬁbme@kfahtﬁh%“ané” enly applies if the twe.chllciaptlyé@@ hyglve the
san®f spe@fiO@Becty be used to mean that the "and" only
applles if the second child activity occurs not nore
hafh cowntes deqshifips mapcayse thecBgalqas opertor 19 bedtigagradyonlyAfithe

corﬂliﬂoﬁ(s? 1575?91&1' aeﬂreﬁﬁlfe(ﬁﬁﬁ&?o% St 300! Hteloﬂgﬁlﬁglorﬁ \)’ ?enerally include

operate on d activities t occur
a nyrRericg brelatigiship, slfcérae le@m retirnes,” ‘Emctlaxzam;ds,é “atan@bt # times,” etc.

For e&%ﬁﬂb%' ‘3)9 %ﬂ?@s? ggig fus%ﬂ%&ﬁ tl]l{:}1 gﬁgﬁs? tvgfo E queries of the
01' | ﬁmattorehao'h@ beerns. m&lﬁf use obtheeotnterAnadifiey ey bmmjirriplmient arule
hkﬂl@rﬁf‘*ﬁ arﬁgﬁe(r%%%lge? 9t BRTH ?et 1%% Igslé) g isltb ] fag g E :T,g gr © 2} y it

the con are ne
t i nigure AO dmginates anrexainple ©f usimgy copeniventars. | Bere thé ted@irel activity query

is t&;’f;i;@& r%f;i; L'%}{l?qlg %taki?lg grl? g[%gﬂgé’f Rlﬁna’fqollrgg‘l}é ﬁ]gg% }e%%nnngg)} l;e captured
thrcelﬁh a‘pblebilnélﬁnn of aaiv1ﬂy]§las&iptdrd zgﬁ mdai‘iﬁedkm)olé&ﬁ dpetr&toﬂ%e e virtual

. T hat east .t e su
e g e T o ortsgim g i dhe istont 19t s virua

trlpmnd infaly ®& usadyto Hetedt @bjeti h@f@iﬁ% toXhé lb'tf_tfhlédg?l% rodd @Gﬁvh 'Ilrhfesetrﬂfy be
lve l1tens troma she - -

comR Y AR ST RE IR A0 b BT Fyeleny <o BParsipTaGrantces

thatti@tieactivifies 193G#H 2OSIhaetd Bé dafectide Mhe object modifier 203 checks that the
same object crossed both tripwires, while the temporal modifier 204 checks that the bottom-to-
top tripwire 193 is crossed first, followed by the crossing of the right-to-left tripwire 205 no

more than 10 seconds later.
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is to "find a red vehicle making an illegal left turn”

201. The illegal left turn may be captured through a
wa@eovbitombT on of activity descriptors and nodi f P€TiUS2006/012556

Bool ean operators. One virtual tripwire my be used to

detect objects comng out of the side street 193, and

another virtual tripwire nay be used to detect objects

t r allkib exagnplealscisdicaés thapowe of e combihaeBS ThEbresallyityis passible to

oo B B e S S SR

coriiiBatens d HaGbvdratlist detectoewdalt! e irdldxiblEhmakihg & difficuithofac&@mmodate

03 checks that . the .same gbject crossed both )
arb P G el AN S oa S WPuiaop BF Sinbsgapriaya pele 4 sepprat
detbdiér fOOA1L sutentiol ¥nth. InBohfr&t, llgﬁﬁ kife comBmaREs dnd'siiple detectors
foll ovve%b%,the crossing of the right-to-left tripwre
proyigis grgatsxibilithan 10 seconds later. This exanpl e al so

| NdDGBE Bambles oPINBIexOctiliBiEs AR BElIGERed atRRBMBINLEH df¥impler
It is possible to define a separate activity detector

ongs gay|irglydera fappariing sl a pereonyzetige ont ofithragorpeltiplepgople forming a
grog\%tl}iﬁ fhe PR SHRARE %%lso'é%%gxl‘é]ﬁapnﬁmg of @HEShOApes and sources.

be” i nflexible, naking it d rcult to
Exaneplesmaydineludetulsis sucirag “showrd pegson inpidss raend beforactbe lightsare turned
AR, | : i & S&
oo Syt ind i Beor TR S8R0 8 i et SRR grea of
intar¢se hasomdse nbjeess thamexpestiedpy en REI:ag ovadengticey;iad dldeggl abjetct without an
RFfﬂfééii i 'et%e%(l her exanpl es of conplex activities that
can~be detected as a conbi nation of sinpler ones nay
i ncA vdebiaatoamapemihimppnymdmbendsesquegies, tahd § neiytever confbéne other

oAb R bSO P M A8 Ry e

to dé'telf:f i€n entturhy e 18 hAndsthe RAR .rigEDmlng The IR )urn g‘ﬂf)l«lﬂi@y beh detected

. es such as !'s a rson .| nsi ar efore.the
with gireSiohed iy e Aud Slod glelin i Bim SSPL Y i e resdbpat
tripwire D105 afid RI0C eXthle &t 1A 1€layShd dxBiessellas the MWikd acBiityPdeddtors 2112

qé 13 nt er estd,has nor e objpect t han expected by an RFID
and 243 rZgerppnding togripwises 3107 eRLA L0BHFEEINGI Font i theTond
contitfigatdr2 11 Nwith thedbfedt mOdifiRARS N 7 BRYicmPHR] MEJiBEY2112 before
-queries, and it may even’ conbi ne ot her

mber of  sub
21135 Abith é?rai@& the rightiprny ey befxprensed anthe &sinyigs astivity detectors 2115

andi 211 6l bfr@dpBrllihdtoftipwik Q&2 183 186, 2ddpectiRY, REned wWith!the 4d”
detect if a car turns |left 2101 and then turns ri

ht
combimaor 2} Hewith the obigetmodifiar “same”2d lﬁa@emé@rabmvdiﬁcnﬁ‘é?ls before
211€P !‘zﬁmz lligzlfétam{tﬁatltﬁit#esfagﬁ obEEGuRe ﬁ%mg{}\}l%?hg {1&4&@1; bl Bltector 2111

turr_1 |.r_ect|_ona tri
andzheysht e detedter 2144 predeipediwitiethp fusis sombivatoh21 2d rwithvthe ebject

mo@lﬁ_&xj “éélrﬁé"’ fig% glgff lg%go%%éiﬁﬁ&d‘ﬁ il'llg’f.]fc\)/rg ?3{4?’%99(:1%&1%1}{, Eo gnsure that

tripwmres respec , Jolne
the deteed abirebisaavebiclepd Bdolednt land Tipealyjr 8625 ivwskidfto eomBisatie left-and-

ottelukt 1. c Al - (fier."21.12 before 2113" 2118.
”ghgi m I"g‘?ﬁ‘_\}ﬁ?ﬁgﬁ‘?“!ﬁaﬁ?’%ﬁ ﬁfe%%j—l]zgé expressed as the
t r iAdhese datettionsirhay apeivwatlybe sombined withltefibdfa] attributes. Examples of a
Rondi to tripw res , 2105 210 .
temﬁérrg{) aec }lt\? rrc@t?iej e¥elYe anl,nﬁs;t éwe.exéﬁzgﬂpm anci5 6:30am; less than 5 minutes;
longer than 30 seconds; and over the weekend.
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conmbi nator 2114 with the object nodifier "same" 2119

and tenporal nodifier "2115 before 2116" 2120. To
waledoeao799hat the sane object turned first | eftPCHER2006/012556

right, the left turn detector 2111 and the right turn

detector 2114 are j oined with the "and" conbi nat.or

2121 with the object nodifier "sanme" 2122 and tenporal

nmodInflegk 2420f Figube?, (bllleeVlQeolsilA}éllEﬁék&ystEmriﬁbﬂeyated. OThe videb e

det ted ect
surdfingt 3SR HER By pireled aloEttefie St Sf e ddeo
prlmuﬂv%s dﬂﬂﬁ@tsah tl%lsaéneamddiefeets RYEND BEuyrefiteS Inyread kidk usiglevent
t hese de al I be combined with

s rra on
dispRRBOS 1500 palon Sk exsl .2 pBRTpAK by apfyeting
alainig; béhiﬁatmg‘{ébbbts hhd pRtHias out?ﬁitt vige ﬁn@%@m ki 2 ayed

ess m nutes; |onger than 30 seconds; and ov
an we*t%&eeﬂar to theisysierh oszz!seavherq Y2 etwork, puchs thednternet. anure 4

illuSit¥ed fidvBRErad YISt §fkrdting %G\H@Jo%gwemgﬁce\éz
surveil l ancé system of "the invention operates

aut ook thg corpitersysiem d 4 obtains sousee Xifledeloonp thiervidep sersors 14

andr tROVi8SS Scdrliert P& SCene, and detects event occurrences
In real tinme using event discrimnators. In addition,

actindlock 2 vileorprinpitivesaire extnaeted moreal pioredoma e @oureevitleca sAs an

o N SRR 41 S SN o 1
andgxsgd with thgamvelngxort oTltehmtr&gtmn efn/ldeo mirsitivdsds BlustraAedwith Figure 5.

net | nt e net ure 4.il.lus tes
{1 ooRlE 5 iBitSehe S bl Giaatinr o0 Bhimclib iyl B Vs
surajianeersysiem. kBlodds 54 ]md ﬁhepmm@lllesatﬂtc&lﬂbéﬂer%%@d iﬂf‘any order or

sour the vi deo,sensors 14 and/or th
concil gly.r )é%lgptgce{l 0151% ts arg dBtheq(wa glovglpalgo ABY mefipn Q}qgctlgp algorithm
for éectécrtmgtnﬁﬂremmtlbeﬁ&eeﬁ framed 4t @0 gt 1evelbak Be Micd E6)- thA%lo@B Asan
ves can be obtajned and/

r|n1t
exafpley 8 st Pt GRRORE heohnici e pe Siedobich Aaded 9dd . The
detetitddlbbjeos atdfepirddto bilbde 58Xt raction of video prinitives

ISilblﬂlégé ed with Figure 5. Figure 5 illustrates a
f1 dW é Ayectsaredetseied via-fhange S8 shangedptpetiontaigorithe for
detettifi@chafi ds\VIRIM 4 Bd&groﬁﬂcﬁﬁlﬁdgl &l Redssd ol tlﬁspﬁoétz APSY;é: & deficted in

. paral | el and can be perforned in any order or
thlsg’g???dﬁqnéﬁf mpre pixelpingdkangeiare dasped tebaindhajforegewiand ofthe frame
becAWRY B¥els A6t mﬁ&m&%&@&ﬁna n?didgcfﬁtl?m%@ rAsda%te§§l{1§lQ,ga

novenent between frames at t | evel can be u
stoghajttic hackgrayng medeling teghnisxeyspeheas dyhamicallyedaptivaieckground

subﬁ‘écftlf)ﬁ [RR B ﬂ&dt\ﬂﬁming&BP%@ntﬁg ‘FQ S, M}Elﬁ I)\a)pﬁcaqigﬁ &%569?&4 712

he detecte or war
ﬁle@QctOb@r 261 YWR. The desesteskabiectsrage fhovardedsd b!uch se hange. Any
ch rom
a1, L0 RS 08 v
52 mmmhmegtawetemms iwheterdash fcblnnclumaﬁvmt&emrslymdﬂtessﬁs defictencies

T Uin g e*btl?ér te{)ec u?éfsta%e é@tl&tbal F{gd{grh ﬁrrngtﬁve%g utlglon scﬂemes can be used

for tlha tﬂdgqums dispussad for.)blotltsé 1fand 6E.. ExAenples of ¥@idilitéonaPand/or alternative
detection scheme include the following: the Pfinder detection scheme for finding people as

described in {8}; a skin tone detection scheme; a face detection scheme; and a model-based
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stochasti ¢ background nodel i ng techni que, such as

dynam cal | y adaptive background subtraction, can be
wais@d10mbi ch is described in {1} and U S. Pat entT/US2006/012556

Application No. 09/694,712 filed Cctober 24, 2000. The

detected objects are forwarded to bl ock 53. The notion

detection technique of block 5 1 and the change
detagtoncsthicore. {Ihe msiltpuef soch dodiviokal add/ar dteamnatipd detgtb@schemes are

e i Sg, Where each techni que advantageously

pﬂgggageggac%%f|0|en0|es in the other technique. As an

pt i Aé aloptiohpifi ee v&led/sh{soﬁifil%ﬂﬁitlbﬂ e.gef aédd déﬂle&QHaﬁ@ﬁée i zooms,

ch ues di scussed for bl ocks
andjfrag it adliionalblosh cabn Fresid PR oA Y TDeRENo &1 and 52t
proffiie @gdut Abl6ckB 8 Bnd 5ol tided ﬁﬁ)lfiﬁhbx@vﬂlﬁ% stﬁlhﬁza%h Bzglq{e achieved by
detectlon schene for finding people as describ

affing or prgjegtiye globshmotien empensation r@mxa@pl%a@eg%r?éugemmtdnscrlbed in
U.S PhRRBAppRsA N@d%o@@ﬁsﬁ ﬁféﬁtJtﬁgta' SMOSERE T, Pﬂéﬁt Ix‘ic?%%k A24,

of such additional and/ér al rnati ve detecti
whigh fiingosperpted berein; by aeference bancie W31 toabtainvidgst stabmzaildn. t he

vi dﬁ%l&ﬁ%%%loﬂsdaré‘ iR Gf c{n afl abldd 1¥:Ltr§'§pg)|]etc? Pinaf an%ﬁh?é(ﬁmples

sweeps, zOONS, or T ahg és)
of alpb IUdﬂs&em\e@E WCMSECMS@QRESOE et iwwllcleb land & sorﬁuriierqmﬁﬂuct such

e} 5
as ali}t% %ﬁf%rgﬂrgﬁa d@ﬂgg cl}glgt %bl | Ik elhg)iﬁ ;i%l %S ar%%?ﬁewgidlsw the
detechddi abgectsrirqon blpd(st312\aad 33.0hay temn’hqlmrfomgmnﬁn%ﬁlbb’sfban b®tised for this

a gament
blodl, ST SR REn Rt B0 e ipbsdiom ey ersdetosigm anc anes
detddtiGn useat eotnebled cémpchntd EshemdhFéexhmple WO mPRIhalogf and connected
ef erence, used to_ obtain video

b b
con&ogﬁtg?lggqtf“gﬁan usﬁfi’o‘ﬁlﬂr}‘s‘é‘ﬁ“ﬁf‘ sndlk generated. In

gerabiick 54, Hibb3lard tfacRéy AB) t@éhﬁndu@ fo trablaREb 0B AABL Gsed Fhr this
such as a person or a

oS e S SN s Gotag e A

anothef enaliple? a templdt@mbichlg kdcRRMue) Such ak 8EfibedSHE! ¥, cérf tlised. Asa
re generated using the detected obj ect's from

ﬁ’”E?f&éwgﬁef Fpg-hypoth W&le% H@(‘dieecan@p ugpdnwhish isrdlgsasibobin {5}. As
yet Eitfihdp @xehhﬁﬂéj tﬁeoﬁ'arﬁéﬁosﬁeﬂeoc%lun e8ribedl & '@' Feh!&lt TAQptication

bs from noti on ete tion and c

No. g’%@@éﬂ%ﬁ%é %éobar o 300: sanchevisedy diow e sxaraple nfa losatron being a
gro&l(}aﬁ&le Soxampfes BPSHON B ¥%a Vﬁﬂ@g&ﬁ@@ EhggmgQgE ?&)%?:1 fnvel}tory items,

gorlthn1can be”used, escrl
and jiyvgaterysmoving enplianges sueheasishebpingroprts entrolieyie f or

tr %‘%!nfbgn&{ @pﬁkscﬁn Pé&ne ?&)le{cgti \ﬁlgtﬁ] @\%E&Eﬁ%@r&kmg scheme, as is

exanpl e, | man f| tering o
knogp gmhpsqﬂﬁoahm ekilks 4d examspleniublea deteciop bed trackingnpheateds
mm&m%gnigg}technlque such as described in {1}, can be

used a further exanple, a nmulti-hypothesis Kal man

t r dekleek §5 wadbdrajestory ofithe tricked olgescis iahetyket o déie}nnniéﬁf thet

e.fra fLa -.frackin hnique. - .-
s IAR% B3 YR gl i i oy ety wobiept shibing
unsthble ewtis bnbpm:seﬁtk an 2836t of wAstatkesittsst¢olok;Ahd Eﬂé%oﬁ%?l‘miu@g object is
rocery._siore, exanple

R TVIT IR O A TS

represenis ah objyctitlia Spotentially of interest. A trajectory is determined to be salient or
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and i nventory noving appliances, such as shoppi ng

carts or trolleys. As an option, blocks 51-54 can be
WO ebaema’ Wi t h any detection and tracki ng scheP&T/UsS®06/612556

known to those of ordinary skill. An exanmple of such a

detection and tracking schene is described in {11}. In

bl ock 55, each trajectory of the tracked objects is
insalivat by guplyting aieﬂi_emaas}mbasnir? to]tc then?jea%)@c tTechniduds fordéteinink b

the trajectory.is,.fnsalfef, ielraje ry represents
trajgfl}o'é'ﬁf 3% tsaﬁ‘ﬂ#lﬁ‘?sf“‘% a‘iﬁrﬁ'ﬁfcélhfiﬁ{amn{g?} ?,Aﬁj é};} Tepresents an

obj Rlodkf56UEHeh abje@ istiaRifRl, The SinerabfiPe b &ch object is determined as

corresponding object is rejected and is no |onger ]
thee?%é?lﬁ%len B9/ the RBjetty Saspification carbe pesfomedibyja nusnbes pf teehniques, and
exdntfflestof SRS AN usSREIGRARIS a%uﬁ?h&&&rktcmgiﬂlgs{tlﬂ and usipg a linear
.potentially of interest. "Atrajectory Is dete m ned o
disgrimigiatantecipssifien {14k Examplesyof a]@pﬁligjqatign are dhel samn eethoseadispussed for
blobP23.he trajectory. Techniques for determ ning a

trajectory to be salient or insalient are described in

{ 13In bigelt 5716} co primitivesake entified obing tiedufbrmagion fi@eshldike §1-56 and

; ' is.d ' h
B S 2y BB BB B o
thopedifaussed doribjock 28U Al en exdmpile chrsizgths systentcapuadpf@matidn obtained

such_ techni qgu i ncl.yde usi.n neur.al .network )
frofy i RG> SRS P, Fofres i i g pos sutfcient
infarhatien foi deterrthihd the abp@Riplatssinf ofah abjeétl iABAhbBEr eRipletRe system can

sape. as those di scus for,blogk,23. In block 57,
“Se\}'ieg’ggy iﬁff‘?ﬁsﬁe@gg@%ci%gé‘ﬁm*fgga“ﬁgwﬁg the infornation
f r ol bidcR @B sthd didopranitivesifdrh bRIORU2 fre AFARRH NBhéddideo primitives can
necessary. Exanples of video primtives identjified are
e PR e s L s To by b o el . Along
witB¥RNed griﬁﬂﬁve&i a&fciatddrafbs bﬁ&lgl&ﬁﬁ?g%rg flof R SBkdeQdeo can be
oc 0

obt ained fromcalibration in l as a video
archiv e ks aschivipg st i optenadilbhe systran @ bevied qaly derfrealdinsrvent
detddBbR,tABdrtIAVing Stepl 8B Bkipped € approxi mate size of an

object. As another exanple, the system can use

vellpdlack 44 vat asenrsaces psrrxiR@edkiron thesvideowirigdtives using event
disd?nhi v i Qi .
SBAEEY Te LBeb Rty i MEUATROBIL B LB P flminarr
are gdeteyminesfron taskiag the wpiere in bleckddo ' The weatit diseriBinatorsanouseé to filter

O, . |

e SRRl P BRRTTALY B UR S e Kol Bmpe g evn
disqriminajen nag be ldoking forari wrengwayiiievend as défined by a persomiravelingthe
ool ol s WSt | &, be..used .onl v. for
o 8 by, LSS oot
videnkgirjmpitives beinglgemritediabcomdingno FipnreUt andrieemminesif et videt @ iitives

exis LARBy AT i Tl PR Bt ven ik S 5Bk o
classifieationeiit‘paiont bi forouptadipSoreea gedittonThdideckhé areahd kiwieng”

Cw-the_systemip_block.23._ The _evepnt _discrimnaiors .are..
e E BT R TPRURT Y £ B QEPrABEEPIATHIFGS, %

discassyd e} and/oe berhiEiRE eideOsrimitiv &dron Mt AT oBourdss 18\I8IEL event

occurrences.
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di scri m nator can be | ooking for a "wong way" event

as defined by a person traveling the "wong way" into
wapocanem9bet ween 9: 00a. m and 5: 00p. m The eveP€T/US2006/012556

di scri m nator checks all video primtives being

generated according to Figure 5 and determnes if any

video primtives exist which have the foll ow ng

pr ohelvloctke% aﬁiohilmbanafnmabhaemtemcﬁrré)&a exrtracteddn bloBlOM4, A
apfJoi? ek 81 ke APF R i, BL ok fielior i B PidBo sureitonc

syswdni.r i oti o TheTevehfdi scrfm hators nmay al so use ot her

f primtives, scussed .above, and/ g
e AT teBpast R pEeShen ghined Byt PGk uminetass hat
dete@edlBhk @Gdnt BXRAFEnRE.CHId Bipofises, ifady, fekdehffiePol | é&ﬂ ek'élt discriminator
. taken for each event occurrence extracted in block 44,
in BleckMhr opriate. Figure 6 illustrates a flow di agram

f or 1 dkna2, AF4dtify Mo id HBeMicd T6r e%ﬂ %k 6035‘1‘?&10@ 213{ gc%rred The

In block 61, responses are undertaken as dictat
activiiy recpechinclydescior examples detailyrefta teaiactory efpntdbisctsadime of detectlon of

o A 5 g B SEAIS, f  WBl Al e Lt
diserimingior that wascmployed gEheactivigyirebond ceminlude erformation) suahras @ideo
priltélg(} %gé:dég rb? %e eu]rﬁ fd?sgltu{nrrfg{oé c aclﬁd | r%%ck g%]grz%lﬁq mglu{l? e
repm‘serdaivecyideo for sﬁll iangely Joéthe obfccq(x) and/omeaﬁi) invlvedtin the eadnt

scription or defi i on,.of the
OCC%\{/}SI% 3%5 A, &?’ﬁecf)r 15 piRre °M§°’é‘%tF oya biefﬂ%d‘%t ivity
r echrtdockai, output ickeenerafedr Thd ow@put isStasdd @sthy eebPoccurrences extracted

. Qrimtives, e t he eve ator The

in 6 S e AR Pt vl o Hiadc She cxtises Yareen o
comyfutéttreddablie m@ﬁm dizblaldorohé &ﬁﬁ}{tﬁér sdiéth Q1 oPdRBHeP domputer system,
ortil vol.ved in event occurrence. The activity record

ogvarged t an%heréoeaﬁtswé@mr sy eemapriates, mfene@twewe@edmg event

occRttbives isicoll@pagamitRelinfobh@ticHiaR BE vieWed 89 B PBratol 8t MY Gifle
ccurrences extracted in block 44 and a direct feéed of

includipesenl e Fieaeles fdprmtsiokreaeving the efgrpaiioniincludein digplay on a
moRfordf & QHRPILE sy§tea daktr@ coPlh béhpuiirSBABYIE theBlint; BRd an interactive
conput er system 11 or anot her conmputer system or
web pafkar ded t o another conputer system As the system
op f
oL | e b IR PR e ke (o e DB b block 41
transpyitfesiciher yia amlpgtvidee trapsaiission mepns eria netwerk ‘@mrspbmngxf For
exafxfbie”ﬁlte%oﬁreé V1H&F&h\6'e 'agg%xg)@d &Y \%ﬁ@&/ bPfhe %r[b%it&do% a cgla;puter system or
display on a nonit a conputer sys
on gelpsed-carcaibmpunitasy Furtteerdhd eutpus danuimeludmsbuene vided enazkekliupavith
gr a%)ﬁ?setg ﬂ@lel%hg tflgefc% c%%smgfé?%gés\r}ﬁé' g\ge%flﬁth%le§$ t 0 cufarrel?crg tIP fFe system is
operating émforansid apdlydicmods, theavivieb agry cbule tﬁ‘otnrthmsﬂbd;febm'ﬂerl’feans

- OF Ml Bulht MR de 389 6 %Bree%%orllig"férﬁgrdpérdtbr based on the requirements of

the operator and/or the event occurrences. Examples of a report include: the number of event

occurrences which occurred; the positions in the scene in which the event occurrence occurred;
the times at which the event occurrences occurred; representative imagery of each event

occurrence; representative video of each event occurrence; raw statistical data; statistics of event
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exanpl e, the source video can be di splayed on a w ndow
of the nonitor of a conputer systemor on a
w@b@saoei rcuit nmonitor. Further, the output CBEOT/US2006/012556
i ncl ude source video marked up with graphics to
hi ghl i ght the objects and/or areas involved in the
event occurrence. If the systemis operating in
ocduareaes (ecg. Arvat msiys how dfien, twhereyandevhenp yind/oritunianasadable graphical
dis f deo recorder. The output can include one or nore
P@brts for ar operator based on the requirenments of

t heF@@leﬁ 3 ad BiritlGsdatet AR xEMFIRY régoBUbF BB GBR-in BeARIeBSARE of
nber of event occurrences

l.ud h
Figieh 1on T Elcioe dA.and b Soi5e Baviae 1dembied T blogle2F e fsheled
acdoltEngly Rithe RFdEtY. "BRGRa9 ﬁﬁqgﬂr@% laf§ thdsERSFigre WB) 400 tﬁegb?eas in

event occurrences_occurre representative I nagery

Figgrecld ase differeptangs-r Birowstemdplagksd it lopk fas peordewhostop incthe area.
eveplriaRe s, rtﬁé’@%{@mg;fa%eﬁ&ﬁfs'aﬁ 'iﬂ’l% fro%ﬁ"'ﬁ 91’ch§ e LE tinfilide labels,

event occurrences
grapligs, wiatstical laﬁm@mnh@mnan@mmthe @ataptal mibmmtlelpl B}r@xample, the
areg ch i?e?l aé %ﬁ)ﬂ&drh }étaﬁgtlcﬁ%féﬁiﬁagxpg rc;f(; ?&%&r eé{riée ?ﬁustomers in the
areFo@Z{hfeg an@amawvdrapd dwslémae &l thaneass Hiseeondde Mheé byseeth datermined this

a bel ed, accor in the i, S. .
archjoe 2810 ekicht iR REARInAR R Hoh pOER dareriifacki Y Bipgh o
regtone Aaramathen elxarﬁplg,uhearﬂ:dhdantﬁ‘ledlaﬁ siaehds searistical ﬂihﬁ‘m&tx’(ﬁicﬁ’fih average

St dta ook eo0 who sto n. the area. Ln
nurfer b 8IS net i e hfen 31 PSS Pang ot ez del ige s ibgiasps 23 seconds.
The/dysiem d&“mhhméd this dréa toe et ket Which (PR thére is a large amount of

st at] Etl .cal.inforpmation, and an anal ysis of the
conyperei F‘E’é’fmt 5%t i on. For exanple, the area

i dqntmlgulreem @t exehples bt i§ bt irhapk ifeof] a ViBEPhAREd- Qﬁtc%claab labels,
er of custoners in the area of 2/hour and

vVera
sragics, FRe Tl aton, 4% on AnalyRs e puistios] igeration. Fm exampl, he

areaSM&B@ﬁ'ﬁbIa 6f B BisReds 4Rtape AlufiBerlo® cltfonfers §Olathouf SR 19 Hetermmed to
whi ch means there is not nmuch commercial activit

have llgv traffict As angtlssicxmpladheasen 3t he feonapitheaislethas %Me@ge number of
custoﬂﬁfbtdffSBﬁlguﬁa%d?t%nhﬁg tShAL h%ﬁ G, i nformation of an

average nunber of custoners | area of 15/ hour and
an Eop eithey Biggreel3| or Figvee 145 lftthfeomraéq dgsires moseinfmuaigtiondbeut any

rﬁé(ﬁr %f@d dehRr ﬂghtpﬁgr RATECY [@ﬂﬁ: And- Qll&qnt@rfa%%lowg #di; ?&l’ator to navigate

whi ch neans ere Is a |arge anount
through rapresgntative still snd ‘e@qoomagdm ofiiegionsartior acﬁmtxesxmmeasygtem has

det c‘r’eﬁ%}i&aﬂcﬁlv@&‘ i mage froma video marked-up to include
ab graphi cs, statistical information, and an

an englsfp £5 dlustrates apother egemplaty repn‘nlcﬁonm aislain Fgrocey storl The
bty Bl fim b e bolEa Uy G RFRIARP Rl

indicatimh$ ancl texislesonibinigdlie markedpleimagheTlnr @&eﬁtoﬂtﬁb&xﬁlﬁpﬁﬁs @éked with

nunber. -of cust ners of 83/-hour- .---o- ..

seufiffe 84 i TR g 8 gf sy of 4 pecs e and
locaﬁbg el €bjdcd was inthobileecol#blatioh of Medﬁ&%@ alitlarcds Sk ERRIfER LS the

t I
opelgr Gl heal B8 o SHReh ok AP R IS9P 0ol oA tree or

mort peoplper at or to navi gate
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t hrough representative still and video i magery of

regions and/or activities that the system has detected
wa@ar@ean™hi ved. Figure 15 illustrates another erReNpPbENg012556

report for an aisle in a grocery store. The exenpl ary

report includes an inmage froma video marked-up to

i nclude | abels and trajectory indications and text

desbhei VIixlmgmagaeolemglkeHS isfronmatirae pélihxel vehesd thatrajectbli& were recorded.

ed th e or a nunber of . ]
Of S TR il S S Speh RO on pero, ] it g passifid a
notalpesbip.c€ich objeﬁtﬁs mitnbcbshbelpﬁhniﬁtlbh RdtcddD MBS, PeiHéSﬁb]f)'l@? and
co tories W areas, as specifje
Objger @3@8@%3?05 8§S°“ 3% the systqm s?tﬁlaﬂn%*fthwrm sgeftt Sgseconds in the

ared\§ild 1® SIS thOfSitioa rdSsﬁghatetd\b? tIREGRIEL Foﬁpé}s&ﬂ‘iﬁﬁﬂgrme system
nor, e people The video image of Figure 15 is froma

detqrmied ths Resygn WPRSF & mipie ando seeengls inthe arep and Bk sseeng at the position
desighfed by #8 cRBE e?ﬁegt’rajééf&w@ lBdraetson ﬂﬁ 90%3 C}%ks@ﬁ 21%{1 b%dargﬁlcluded

one gerson and oné Oid)ect is classif
in themarsed-upindge o Bpre@hieqt D 3360 1g the gy e db‘e!ot furthemrnglyPeths object and

mdikgeé-@x%%osf&{ étqfk (Llﬁ bt QR an &0d O0j ect 1 D 32001. For
Per son system determ ned the person spent
52 M@Uﬂ@backﬁo bloek 20 ’GEF igunel 2, k8liletianwis bai l)trilfmu;doéa) sentiFautomatic
N r
o3RO U 1P s B 50D AR W o
vid@escmmd ora wd¢d~ueccad@a Iﬁlmdg&)'l lSeqmﬂ:d,Slt Btasqulred pless theisource video to be

s S UG 5 U i et e o550 W e
forcahbiaaﬁdn up i rrage For OOJ ect ID 32001 the systemdid
t he objecg ndi cated t he

furth z [ . .
Dot i Pl PR e SRerRTOieS O RSPEPHPT 5N theprentaton
and bﬂltémkl paihmet‘erffog bdof of theGileb REbIs QD afidthe Pficérhdnt BBEUEA video sensor
‘%@ 211tloma.t c HSI ng i magery froma vi deo_ sensor
14 i SRyt g1 Iecatip R e Sopmulsy SYbtpmh Hfan optianaly maifigja pynap of the
loca{hbﬁi Mind theél pkRemERDF tHe vileo ensbidaa chiEbiBRkted b the me He f@p can
it 1s assumed that the source video to be
gr({%ﬁlfw

FradhregsHistenaipnal gepreseatation; of theregirennyang elg addition, the
ma@@%ﬂbraﬁ&ﬁﬁmﬂhéﬁh@Eﬁtemltﬁ ﬁifﬁ&@m Vifeitids &Fdet@hine the approximate
calibration.. For nmanual calibration, the operator
Slzegpgmlqjggppﬂthquae@hﬁgﬁ er system 11 the orientation and
i n@ﬂfeﬂﬁhv@@%ﬁtﬁtﬁﬁcaﬁ@ﬂ’aﬂ&?% og Eratde @anvﬂng&% %Wcﬁe%rlﬁa%eélﬁ' m the
and_the placenent of each 0 sensor Wi th respect
sensopwitha gra@blﬁtrm?ﬁenmgéh%mp@rme 0§9kn@m sizedcabject sudhamalpesson. If
L.ac t
e Ol S g SRRl
apprignimatetansea elibstionlinfemetional or a three- di mensi onal
re
mﬁgg%ﬁlggaﬁtfo Slrggc @@n&%ﬁ'g@?ééﬂbﬁlﬁg rﬁso oulle%%g {]tlh qsr?eir%Pegm‘neters or
sceneigbametnt is cquired. diromsemiaittrhaicapd pammatid @libiatien, arlebkup table is

— . [ i . bi- .- AL ively,. for . _____ ______
e M e

externahcpenefa mln'btahen parameters of the camera are inferred.

For semi-automatic calibration, the video surveillance system is calibrated using a video
source combined with input from the operator. A single person is placed in the field of view of

the video sensor to be semi-automatic calibrated. The computer system 11 receives source video
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sensor with a graphic representing the appearance of a
known- si zed obj ect, such as a person. |If the operator

W@ amwefremok7 up an inmage in at | east two differenPCT/US2006/012556
| ocations, the system can infer approxi mate canera
calibration information. For sem -automatic and
automatic calibration, no know edge of the canera

regpaliregrt¢ single persmdeu@emtrmilvynfms th@quf persorFpased on this data. As the

numg%log?mtlooglg t?lg?ig@ o?glteon’g. lbe Vi % SgS t%ﬁ{élafg[ﬁ% gearﬁsgggvfé&ed is
incedaskdcAraitas el perisd-af hias that thdﬂﬁersmﬁm ex.ewed intthefidld iof eiew bfiche video
ext.er nal ra calipratian raneters, of. the canera
senSprg INOReaTE e “gepFEcK Bhine SETVGHETTACC CalltFaoRs e
Vi dBigur® erll@tﬂa{ea B EB WAk DR Tor SerfidduitdiAtc alliB&E D f BheWidRO
squrce conbined with input fromth@aﬁgrator A single

surgeifane systenp %‘8%‘87 } 1§ therpeme pgplgeled L. g 7t ateica) johisef moves

thr&%ﬁstﬁhr scbift R QarkRRtraRboAERTHE al 66jédt 8sh halb eari‘d?ﬁpélbﬁfles and be
system 11 recel ves sour ce Vi ore Jar di ng the single

statinasioy varieps Rasitienst Fengvagplenthe fypica @bqut movesasglose Brihe video
sen? §§o§§¥blé dHdShdRhEves AStak Mfay HHR He ‘)@(Leo séifs ﬁlt ésgﬂéslﬁl@ & motion

vi ew of the video sensor t erson i s
by {hiedymich! phjeitigan barspehtedas decessanhe peri od of time that
theBB@lEssfinﬁa?ere%X\ﬁga%lﬂoJngglfSh%Jegae(gcvewhgw of the video

sensor 1S I'ncrea e accurac
s e nin lﬂm:lkdﬁatﬂw typual 0lbwai5| nyonitosedithronghasiettic sdengjult & agsumed that the

Onlg zg?rl r a?ﬁ%nmg ) Sttahw3 ? %em trr%ﬁe(f’ 15@?003 Hs’ys(t) ?Rjecéfn thg scgne (i.e.,
thelypisal bﬂs]ectsxmvmgahrobg}o‘(hk sefhilge) dihe eqzt of tha stabsle byjpetdatollected for every

poif e L iR Bsied P B S 8 Y s st caliration

meﬁiaﬁsmtl es and be stati onary at various positions. For

l e t obj ect mpves .as. ¢l to the
v Bk aoffe 368 s pBieal it B gt e A ErepCareaiprgugtout the
sceﬁé ometslm o\é’ ideppica Bﬁ_)gét iS5sed @Sdetdimehe tHdVpproXithate EBllzé%)blkahﬁlar
typical object can e re eat ed as  necessary. ocks
objodt gteaciows srspe inthereeens. @Rgmgqmeaon PZ%%@ feblyc geneyafed
makhidg fypidal aﬂﬂaféni HRds ©Bthe YFIRE bbjbdt inWitiohPar84L ih h’fe%’i@fbo B internal
t he scene. s, assuned thatf the only (or at |eas

and ¢ierRA) g3era Faalthraéloa Prievetepersigfarredc Re @ spaple gutput, a dlsplay of stick-

smé"@ﬂigul?é's% V& ibu® Qxle§§$f thé‘nﬁ E@ indfcBfdSyHal th@ systenl) @etér)h(i’ﬁe‘a% an appropriate
] ect nDVln rOU e Scene he size of the

helghtaﬁwh aoﬁgcwtzed ﬁg% IS lﬂw&sd ﬂerlg@rvéﬂy point in the
SC eﬁﬁ affom¥ié Eltibtatioh Sq 19:91% ?gn | 1s%gdﬁcmd%vﬂefg thé Eqﬁoﬂ‘ﬁé? ,%s?em 11

used to generate cal nf or nat 1 on.
deterpinesjinfermgation prgandjis; tbglocaibpe@the ifieldi of viei ] ee@h ¥idgo sensor. During

autgxhgt cecraﬁﬂ'% i, 8o Bﬁtgf’%@@fﬁt 1& rg&lv%g Sdice VT&% o%ltl{eqo&il I'iﬁ)?a
ypl ca éct Is used to determ ne the approxi PRt e

repsﬁsmwgpemdnﬂtme (o) enmtsesahowmrl doy® tlmt sassfﬁcmnt fombtain a

4 N k.

BG5SV Vi APt ot

sizdsyapd toghtiamsj ect i n varl ous areas in the inmage, or

o & EF 8 FRf e Rl BighRURE By Yatrallh BhE AR beitance

systetn. @dsdks 8@-86 are the same as blocks 71-76 in Figure 7.
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figures in various areas of the image indicate what

the system determ ned as an appropriate height. Such a
wa@eioeko®dzed figure is illustrated in Figure 1BCT/BS2006/012556

automatic calibration, a | earning phase is conducted

where the conputer system 11 deternines information

regarding the location in the field of view of each

vi diadblerkridotrackahle ragipnain therfield of wiatviof thetviidmo,sensheare identified. A

trazﬁcgf)r@ %gg(gn %Ye%t fo'f rc}%m{ ﬁccﬁ% e?& ofi’\ﬂ% %? a Wd ée Qetnggrxr'e v$h<exée aél_ ebject can be

resentative
easily and/ersaccuratglydraokedd a’ys.)ntmdﬂable|reg1mmfefdr$ﬂombglbmmah¢ field ofiview of

R TR A NER NI N N R NI

Anluvattadkialble segidn @t be reﬂ”errdd| tolad Bedigem Lﬁlsfﬁible‘bﬁ‘ ﬁllsaﬂﬁhﬁﬁgif)@r An object may

al i br n af the |deos vei |l | ance
be @@é‘tﬂﬁ? {f Rty 3 egh s topyiall (g swaalley Baa predeiomiped
thré%héld), apaea} for oGkt 8timé (eAf Mk tifinlagé deRPmined HR&hSIUE blexhibit
ew of fhe video sensor are identified. A

mo{%@ﬂ% pet splient (8- ot Byrgoselila 4 wkawe regiqnrean pe ideqtifigd using, for

eandp?é’Vt}thec%niﬁhQsedEséfrﬁﬁéﬁ{ Mbere an object can be easily
d/or accurat el %Wtrac ed. An untrackabl e region

r ef]?-_*g'éfe 118 illpstrates Baskalie regions fletereninsd for angide ing groggeostore. The
are§ %ﬁé’far YRes h@ﬁsl@ 3 J@ﬁ’miggﬁi o Ye if@fddt léec%%y 86 {ngxg%gcgn@.fsgs%ppear in

tracked an for is o track
thiy-asesi. ohcadirsenisfaretosomettiingdn agidoethatcoafuseswtrarlsing scireme. Examples

. .eC, i fofi A to tra
o | SRR AR R B A Sl bnd & i
appoare fertter shorted tik tebdtrdcliyd acappelyr. I conttastpthe reatat the nédrend of the

alslg ‘i?s'h&tt)en{ungﬁ ? lgehs%p%n% tbg raggeerﬁtg)fe)cri g]gc%e gﬁ%c{g gr%glgcll gc?%lpg grea
p u rIp(bklek 8B, the dizdsrodl eabjeets amgjtiamnified for differele biehd theighout the

th chni.ques descri bed i
sooy. flioat % Ry Sire o4 A 0 e rGrmaig e s gt a
vaers aﬁ&sl if therscéneg mgeamyque,t futieas u'Eh@ a&ﬁsﬁc&glrﬁh of B stafistical@idian, is
e aisle is determ ne sal i ent because too
usef e AP BT el BB et g v 8 Seo A S op o lopgion inthe
sceiie) I8 OAEpdt Gfghé iiha@e uf e scehé) dypicad Blﬁjbkﬁﬁéandlaw @6/picAlhpparent height
| eaves

of a confuser i ncl ude:
anda’ﬂggﬁ@‘h i1 "5"’“195’( 4 logkyn table is|egpraefed Bipiehing typiesl apparent sizes of
obj€URy i@ &hridu3 &Fea@ﬁﬁﬁ@fn@ag@ Qr thedftefAPArd eRferdal &ndrPcdPBration parameters
tracked accurately. In contrast, the area at the near
candginfeed he aislie is determined to be salient because

g0 Qgiré AL HfstPdt& 1@&&1%715% Hpidallsiles kol 'tﬁm%[ &ﬁecté i élpel ?ﬁg ofifle grocery

the sizes of the ob S are identified'f
storg fromsFigye d OgRyrical phJéctg atsgesuntph to by peeple gpd @m @e@bﬁ@tbysa label

accé\{iﬁlgljfs 9pica Rk 8{}5@02? g&é&%}%ﬂ?ﬁg %’Hsrg%fhz)kﬁé 5ietﬁe %Ieragje FhibR and

obj €cis at vario
average yidil fog herpgople Hetsetedyindln satierd region |18thec&uamnlemletm isidstermined

TR S ORISR OB SDi S e e e

onegpersom two peaphee aphthtee peoilhie i nage of the scene typl cal

b ' t.h
L e T TR Y
nuntbet cfinstapces/gfiagmiticalapheiging asddentifeddn the x-axis, that occur. The peak of

the line for plot A corresponds to the most common height of blobs in the designated region in
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objects in various areas in the inmage, or the interna
and external canera calibration paraneters can be
WO pdoenomar Figure 11 illustrates identifying tR@i/Ust006/012556
sizes for typical objects in the aisle of the grocery
store fromFigure 10. Typical objects are assuned to
be people and are identified by a | abel accordingly.
the Fggnie and, fori this sxanfiplg dagopeak eoreespiende tathe ebragerheightofial petsen standing
. h rage hei ght and average width for the people
mtﬁ%ﬁ%’ @%H%ﬁﬁ%he salient region. In the exanple, plot A
i s Astming meple travel ireloasedyr latesrowgis gphdimilér grlipheto @loageis generated for

ers t .Bis.det ned fo aver age th .
Wil . ettt Bt e lone BBt o ey s
depfuts thB Bunibeof nsth@Eds OF 8 parkiculelighhl asitledtified bh e x-dkis, that occur. The

|§§h and the y-axis, depicts the nupmber of i nst ances
pea@? ot$he, ling fog plotB CHre'?sgmd t%ﬁ@e Jvgrage Midtioef Hppmbeposblobs; Assuming

mobt/FAdup® 66rAin oﬂ?@m@ BérkorD thelldlBest pAR cf)ﬂéstpgllld%tto fhe most common width,
corresponds to the nost conmon bl obs in the

whigh gprggsaendy te g pvage i of eéweleamfon fnghe designatsd sagine Similarly,

the s&nd ﬁ?é%s%ﬁ @&%Mﬁis tcPtht Qxeer%\é HidH of Rz?d u%&hle% tH3 dleﬁérﬁ% region,

standing i'n the designated region.
andrtheytagrd laraest mk@plyesmmds teythe @p@agemldthnf lthree m}shn th@ dpsignated
regi% is generated for wwdth as plot B. For plot B, the
X-axi s depicts the width of the blobs in pixels, and
t heFiguraRiikustretos ait aidtttwalrﬂmbd;agrmh forrthe videesireillance system of the

T T T T T T O T —
evehhhscamenaige to/\geaibllatedddmoml indperts, d‘ér dthbke witlsauti nided g n®dview the
e R T TN
invermion aeiqtmr;ﬂmmvestfbtehammgﬁiewaﬂdﬂchﬁed&n Blotlg U oL He . The video

b e BRI P Serplrt g e PP GG bocpuse oy

the tvhleo ﬁﬂmit@eﬁire fevie®w@id@nd bevadksetthevillddl dobirck & b fdprde@skd. This
rres Fcitstothe average w dth of trheee people in
Proyifies AEHSHIRTEY IRRPYANCTEPE Fregt fiptpothiesrisysigpts because

prodédsthd VideRimagbig\Watdl 1§&ftﬁmefﬁoniph@tlyﬁa@9 QxSnEiVE iWHeRAS Shalyzing the
stem of the_ invention, this additional

sm ivienprimitiyes alstrpeted b |ﬂ}ez‘@ée°a$ efieysly amputstionally cheap. As

an dxampPle! thy ?cﬂloWlﬂé’bv@stcrlﬂiufa@d'r 'cﬁﬂ %&Eﬁteﬁo‘ﬂlﬁ rﬂﬁ{nﬁér%f eople
addltlonal re orts for ex%&g , W t hout nee I ng P

stopping fenmeredhamil; misutes ivaser 4 infée lastamprmonghs Mith the wditioe!
embRHAE theRstRE Hmoﬂfh@ SESHRA vitfeb AbEY rﬁg nded 16 Q@re'vﬁﬁ'@@t QtQad only

video primtives for the source video are arc
the pidee Rrimisives frep gherlast fvo mpethy hetd éo bonsviewed, odhichdea Slgmﬁcantly more
cffiliERNalx&ed W th the additional enbodinent in a

relatively short time because only the video

pr iBpaki Uds thersame es/blogkedd infigutreause the video source

i's e ef fi

Iﬁ] B{/ocl%rg?f X 90213\%? %giﬁ?} 1v@ Qr agc%?se?hgﬁea\?}{ieo Spr gl{ugﬁ%s Yee/archived in

bloctke"éalff(gupﬂ)ces& ng vi deo | rmger y data is extrenely

COBRbMES AP e HERGHE b BlooklF LRSS AMRhwELNY the

As an exemplary application, the invention can be used to analyze retail market space by

CO

=

measuring the efficacy of a retail display. Large sums of money are injected into retail displays
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smal | -sized video primtives abstracted fromthe video
is extrenely conputationally cheap. As an exanple, the
wo edobavdony event di scrim nator can be gener at eBCT/UI1066/012556
nunber of people stopping for nore than 10 mnutes in
area Ain the last two nonths.” Wth the additiona
enbodi nent, the last two nonths of source video does
in aro¢tforttedbe o ejtaecat@iﬂg@wpdssxbllmlpmbte saldsyof bbth the itk@fs on display and
solRfdi Tl ST e suFogh i B T ey Syaba smh B Efigured to measure
ththfec@\&ﬁesstﬂeke@taﬂldisplayile same as block 23 in Figure

t gloc archi.ve ‘&‘Q primtives are
ac ce¥d anaB%lH’aB?‘}’ eyt é“'ﬁ?‘é‘a%ﬁeéﬁﬁt%éﬁ sehupygsienting the
fieHDf @fewrdfBWideobensdt RGaRds U PR aBsind HiR degi?edsré‘lﬁﬁ‘ df8play. During

] ocks 44 and 45 in Figure 4. As an exenplary
tasking,) the oRerHer, selepls ap Axga rprasenting therpaqspaannd theadesiredretail display. As
a dl’s@xtnﬂidatogﬁﬁggﬂera‘i&%ﬁn&%hﬂéﬁﬁﬂe WsHeb' idididof ?&%le-%zeﬂ objects that

retail dlspl Large suns of noney are in
enterdfig prea am%qﬂhay@thbnam@qsnreblp redyctinm in elegit-ar atop Horry aamecxable
amB@RSFRhe to pronote sales of both the itens on display
and subS|d|ary items. The video surveillance system of
t heAfteraparating fag apme periodof tigpes thelvideo snewesliance sylstem can provide

f E
oS EEASTBRR, 1 L SR B o o
arojigd mgtet:ubdllsglax) theanunibagoftpeeplé ivhb dtoplﬁed\a't the/réthil disply] @ breakdown

R T L T
mterregbrrd&mezv&tekagls bithepaaty wee lxllitél‘eit&ﬁmd@&hﬁg@ﬂarfd&ﬁ@o'snapshots of the

a di sc |mn rator def i nes t hat
pe%’g ‘gl? %‘ﬂgﬁlnieﬁ%% "’t f‘{@ﬁaypéﬂ F&eéfalr%p@ev@mwatamed
fromnhevidédsarailbaossystei dah 6 ccﬁ%ﬁ"ihd@ll Wltlﬁsal& %ﬁ'&ﬁtﬂa‘ﬂb@ from the store and

eductlon in velocity or stop for an appreci abl
CUSENBER f‘PP‘n‘ée Stage R MRS e PW&;‘/SFSd\nd%fétﬁ%dlwf %lefﬁﬁacy of the
retaﬂld@layt he video surveillance system can provide

p,lo}WtS for market analysis. The reports can include:
hel s smbasimsnts sad sxamnlgssliscpssoilerein are nep-dimiting examplss.aj |

d' SHediventibieis @Hémﬁéd fdeRaf Qﬁdh@es‘ﬁ@& t§§1@féﬂ‘é‘&i elﬁfaocfnlﬂ&ts and it will

retail display; the breakd
novy g @Pé@t“efaom H"etfﬁ@g?lﬁg i thosélsklﬁlﬂ‘byl t arathﬂmh@nge@ nncbmodlﬁcatlons

may béﬁﬁad&#ﬁ&bu@éeplaﬁiﬂg %Wth%@ntioﬁtu? fiSHb&fLr Q%ecW? gh(? ﬁlgﬁnv%ﬂgon

w many_were interested 1 n evenings,

the@f?&?) &k équwéfn the elajesoip intendpdtoshvanal sightchpegss andmodifications as fall
wnmﬁﬁéhhw@bﬁﬁbﬁ%eIﬁ@ﬁxﬂarket research information

obt ai ned fron1t e video surveillance system can be

conbined with sales information fromthe store and

custoner records fromthe store to inprove the

anal ysts understandi ng of the efficacy of the retai

di spl ay. The enbodi ments and exanpl es di scussed herein

are non-limting exanples.
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The invention is described in detail with respect to

preferred enbodi nents, and it will now be apparent
wo e@a11019e7 f oregoi ng to those skilled in the arpCt/b81006/012556

changes and nodifications may be nade wi t hout

departing fromthe invention in its broader aspects,

and the invention, therefore, as defined in the clains

is intended to cover all sgrAmmiganges and

modi fi.catijons as fall within the true spirit of the
What isiaimghisc Al VS What is claimed is: 1. A video

Pr o¢eAS)idtd PR dppara@SBéhfiisig: 2 VI deo content

anal ysi s nodul e to anal yze ‘an i'nput video sequence and

t o @dsidpy eordgnt pradysis raeflulatp gealyzsraninnut video soquenge aidfioalerive at least
on@{}‘iﬁ&?}[%mft@e-raﬁﬁei ve said input video sequence and to

out put conpressed video. 2. The apparatus according to

Cl a mideo erfcadertiereceiveraid mputyidea sequencegad nwotpwe compyeksed video.

to said video content analysis nodule to store at

| east one of the group consisting of a video primtive

and2.aThd apperatus necovdinketo Glaiank further ddiepridpmgar at us

according to C ai f.urther conprising:

o TBArPHE ot st PG torfat Bipais onul to srectfoast one of
theapnapyconsisting i b ®ida6 riinétive ahdlatvéadesheaideo dRnet O

facilitate communi cation of at |east one of the group

consi sting of said conpressed video and at | east one

Vi dROTIR dphratud @ccofdingloC1ARPE figtheScadiRing! Ng to Caim

1, further, conprising: an event inference nodul e )

c ou?af‘?é@n%caé'a}qgm HeeruplsAiesnid viden pateat nglysis anadgle and to said
vidée EiRollerdd fAcRAME coBumdRich of & lealithe APAR RSP 0RGSRAE Ik BEd

to Claim4, wherein said event inference nodule I's
compfesspdyideqyangaah loasfope xideq primitivene alert. 6. The

apparatus according to Caimb5, further conprising: a

comuni cati ons nodul e coupled to said video encoder

and*-t Bhesipperatay agsording te Cdaimel . Ansthet eompaisingei | it at e

COMTRE S feRRcShodlle éoglgféﬁ t@%‘fd Qlled dGeell é?xld]?/s% %%hl%%& 88ect at

of sald conpressed video and at Teast one arert. 1"
leastigge gy¢plar at us according to Caim4, further

conpri sing: a conmuni cations nodule coupled to said

vi deo encoder and to said event inference nodule to

f ac.| Theapparstwsrmacnidingtto Otnimf4, wherdinceidiey ag dferendedaalut is further to
gen'gg@eaﬂﬁ)&ggo%ldﬁmgccor ding to Aaim4, further _

conpri sing: a conmuni cations nodule coupled to said

event inference nodule to receive at |east one

6. The apparatus according to Claim 5, further comprising:
a communications module coupled to said video encoder and to said event inference
module to facilitate communication of at least one of the group consisting of said compressed

video and at least one alert.
7. The apparatus according to Claim 4, further comprising:

a communications module coupled to said video encoder and to said event inference

module to facilitate communication of said compressed video.
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event rule and to provide the at | east one event rule
to said event inference nodule. 9. A video analysis
W@ y®bamoepnpri si ng: the apparatus accordi ng t oPC/asImé)12556
and a rul es managenent tool |ocated renotely from said
apparatus and coupled to said apparatus to provide at
| east one event rule to said event inference nodul e.
10 8 Tke sgpatammamdingﬁorrgahm (ﬂmieirb&nprishﬂgt her
r|S|ng an alert unit ted r?nntel y fromsaid
app PUPTSTISHIPNE BRRYIE qoupdedy t%é"é geenbiniqrence piogple tofeceipat least one
evht AP proitdentBe &flcasOHef&E Afle 16 R vERInBRn& Bdute. 11-
The system according to Claim9, further conprising: a
storage nodul e located renotely from said apparatus
andgcC Rl:bli’de%%ils?sﬁ g}g@hv&“%hsﬁlgast one of the group
consi sting of resse a video primtive, and
an ﬁlp@pmaratlmaccqz(dmgd@glaanét gl s system conprising: the
app | i .nf nce
T BEARLE DAoL e Blo o 3la Ao g B
appatatesdp groyjsisat leastone t:\reat milegn said avent awfirencamicduleo det ect
at | east one event based on said at |east one video
primtive generated by said apparatus. 13. The system
acctr dl'hegpysttcm@bcairdmgﬂs ClﬁmrQ Iffmhecwmprlsaigng a rul es

man | oc ro sai d ar at us

g ithopge R e eI PO ot estone of
thearoupeasdistingof eotgpressediVided amd&alarértevent i nference

nodul e. 14. The system according to Caim12, further

conprising: an alert unit located renotely fromsaid

appH. AthieSyaat acordihed Clsin & Gaiéeedtiprish@st one of the
of co ressed video and an alert. 15.

gro on
Th eéJ 59@ o ‘38% E’%%IP%'@‘QOE? xoiremm spid 2pparaivs a0d couleehioiredeivg apleast
oneSfAAGEup ERLik hgl JTCBpéssed TILE laWideb Primit <l aRRalidt, us

and coupled to receive at | east one of the group
consi sting of conpressed video, a video primtive, and

an Bl A Vided ShalyBis\y &R cafiftisyip: S System conprising: at
| east two of the apparatuses according to Claiml,

sai the arparagsaecasdiag i Elaim brandi t i ve of each of said
ap At HeereR 11 16QRIARSte lgrf{o?h &ifl glla s\éht?go(?lgled to said

primtive stream and at st two
appaqqp{ssthqz 9‘(9&% ’Q@PW@P{BB@KWG@WN@S] age ammabasem smsaid atdedst afe video

rﬁﬁilvgl £idd ¥ Iy nits coupled to said apparatuses
prlto r ce| ve 3&2@ ?P gtflg video primtive stream each of

the event inference units to detect at |east one event
basgd 140 syss?e'rﬁ:l acobd geto wlaqsq ZPﬁJlrtHértco%le)rlsmg
a rules management tool located remotely from said apparatus and coupled to said event

inference module to provide at least one event rule to said event inference module.

14. The system according to Claim 12, further comprising:
an alert unit located remotely from said apparatus and coupled to receive at least one of
the group consisting of compressed video and an alert.

15. The system according to Claim 12, further comprising;
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stream 17. The system according to C aim 16, wherein

each of said at |east two event inference units is
wa@daptie9t o detect a different type of event. BR@I/US006/012556

met hod of video processing conprising: detecting

whet her or not there are one or nore activities in a

vi deo sequence; encoding a video sequence to obtain

encasterhgy inddulp Iaawdd tensotelyrifioin saigl apparatueagiodapled ioteesive at least

wherein at | east one of the group copsisting of said
ong o heiPREP SonsB8 of PRuFrsILHcH HikscRIR itk 8RY 20 alPBast

one result of said detecting. 19. The nethod accordi ng

to z;"\m 8, wherein said _detecting conprises:

ana% |r‘ft§’%%3‘i‘adysﬁséf%t8m§@’&?%ﬂ%% to obtain at |east one

of AtheasOwWT t Aréitid i i Ishillat § imiti

detected vid e%qgggﬁ?%d.a %((:)(?m%ﬁge%néeifﬁﬁlog Sglg] gf)'re é({ﬁ? ﬁﬁg@o primitive of
eachjof saidl aparafyses bging combinedintn 8 singlej vidgoipsimitévefstrearechndn| v

i f j t Is t ' .

ey T B Rl e AR 1084 Bt hol ST apffuses each ofsaid
evesbinfisence daiby wiplgd tasaid apparatRees taveesivd saidsingle eidemplimitive stream,
o SEURIEA 1001y LSl R 5k 1) Bl Bl Bhooprimice
strgaguence. 22. The met hod according to C aim 18, wherein

a paraneter of said encoding is adjusted based upon at

| east one result of said detecting. 23. The nethod

accbt. dihegydtan @:C@'rdif_lg’hﬁ Claihereeivhergdinfeastosmhidrat Rhst 5o event inference

Jransm tti I s .,adi usted pbased upon at | east one
umf,sé%ﬁcfa&egftoi%c&agué “f(':%fyﬁﬁf’})ez&‘.‘t' The nethod according to
Cl aim 18, wherein, based upon at |east one result of
sai g detecting,. at |east one of the group consisting

of &né%&?gﬁfﬂﬂequ%i‘l%f%‘&“%‘gt-r_ate for said
encdxbctigy wheétheFor hétltReré B ofi@bin6re GaitG in Rivides &qRerdcer
said transmitting; frane-rate for said transmtting;

r eSOFRAIRGH Viflen segusnge tarbidm egodediddeceansl uti on for said

t r anmbhidinggdid edGede@ vidRP UL er - r eadabl e nedi um
containing instructions that when executed by a

conBRAFR aldgast enm of Shecaoupeonsigingo said enppdingand eid transmitting
depbhR PR Mledséhe TRLRQE sAFERESRY to Caim18. 26. A

vi deo processing system conprising: the

conput er - r eadabl e nedi um according to daim25; and a

COMBUUIRE nfeiiR bEtdrdifly Hthnt BTRML R HRAARARKS, ATRALUR 1 ©

execute the instructions contal Red on sal ¢

co m@@hy@ng paihviden) seqnendé tombtain at least one of the group consisting of a video

primitive and a detected video event.

20. The method according to Claim 18, wherein said transmitting is performed only if

said detecting determines that at least one activity is present in said video sequence.

21. The method according to Claim 20, wherein said encoding is performed only if said

detecting determines that at least one activity is present in said video sequence.
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22. The method according to Claim 18, wherein a parameter of said encoding is adjusted

based upon at least one result of said detecting.

23. The method according to Claim 18, wherein a parameter of said transmitting is

adjusted based upon at least one result of said detecting.

24. The method according to Claim 18, wherein, based upon at least one result of said
detecting, at least one of the group consisting of the following is adjusted: bit-rate for said
encoding; frame-rate for said encoding; bit-rate for said transmitting; frame-rate for said

transmitting; resolution for said encoding; and resolution for said transmitting.

25. A computer-readable medium containing instructions that when executed by a

computer system cause said computer system to implement the method according to Claim 18.

26. A video processing system comprising:
the computer-readable medium according to Claim 25; and
a computer coupled to said computer-readable medium to execute the instructions

contained on said computer-readable medium.
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